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PREFACE  TO  THE  FIEST  EDITION. 


This  book  makes  no  pretence  of  giving  to  tlie  world  a  new  theory 
of  the  intellectual  operations.  Its  claim  to  attention,  if  it  possess 
any,  is  grounded  on  the  fact  that  it  is  an  attempt  not  to  supersede, 
but  to  embody  and  systematise,  the  best  ideas  which  have  been 
either  promulgated  on  its  subject  by  speculative  writers,  or  con- 
formed to  by  accurate  thinkers  in  their  scientific  inquiries. 

To  cement  together  the  detached  fragments  of  a  subject  never  yet 
treated  as  a  whole ;  to  harmonise  the  true  portions  of  discordant 
theories,  by  supplying  the  links  of  thought  necessary  to  connect 
them,  and  by  disentangling  them  from  the  errors  with  which  they 
are  always  more  or  less  interwoven  ;  must  necessarily  require  a  con- 
Hiderable  amount  of  original  speculation.  To  other  originality  than 
this,  the  present  work  lays  no  claim.  In  the  existing  state  of  the 
cultivation  of  the  sciences,  there  would  be  a  very  strong  presumption 
against  any  one  who  should  imagine  that  he  had  effected  a  revolution 
in  the  theory  of  the  investigation  of  truth,  or  added  any  funda- 
mentally new  process  to  the  practice  of  it.  The  impi*oyement  which 
remains  to  be  eflfected  in  the  methods  of  philosophising  (and  then 
author  believes  that  they  have  much  need  of  improvement)  can  only 
consist  in  peiforming  more  systematically  and  accurately  operations; 
with  which,  at  least  in  their  elementary  form,  the  human  intellect  in 
some  one  or  other  of  its  employments  is  already  familiar. 

In  the  portion  of  the  work  which  treats  of  Ratiocination,  the 
author  baa  not  deemed  it  necessary  to  enter  into  technical  details 
which  may  be  obtained  in  so  perfect  a  shape  from  the  existing 
treatJM?  on  whAt  is  termed  the  Logic  of  the  Schools.  In  the  con- 
tempt entertained  by  many  modern  philosophers  for  the  syllogistic 
art,  H  will  be  seen  that  he  by  no  means  participates ;  though  the 
pffentific^  theory  on  which  its  defence  is  usually  rested  appears  to  him 
fRiQiiieoiw :  and  the  view  which  he  has  suggested  of  the  nature  and 
ionetiouB  ai  the  Syllogism  may,  perhaps,  afford  the  'mnKCA  ol  v»tL« 
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ciliating  the  principles  of  the  art  with  as  much  as  is  well  grounded 
in  the  doctrines  and  objections  of  its  assailants. 

The  same  abstinence  from  details  could  not  be  observed  in  the 
First  Book,  on  Names  and  Propositions,  because  many  useful  prin- 
ciples and  distinctions  which  were  contained  in  the  old  Logic  have 
been  gradually  omitted  from  the  writings  of  its  later  teachers ;  and 
it  appeared  desirable  both  to  revive  these,  and  to  reform  and  rationa- 
lise the  philosophical  foundation  on  which  they  stood.  The  earlier 
chapters  of  this  preliminary  Book  will  consequently  appear,  to  some 
readers,  needlessly  elementary  and  scholastic.  But  those  who  know 
in  what  darkness  the  nature  of  our  knowledge,  and  of  the  processes 
by  which  it  is  obtained,  is  often  involved  by  a  confused  apprehen- 
sion  ci'^e  import  of  the  different  classes  of  Words  and  Assertions, 
will  not  regai'd  these  discussions  as  either  frivolous  or  irrelevant  to 
the  topics  considered  in  the  latter  Books. 

On  the  subject  of  Induction,  the  task  to  be  performed  was  that  of 
generalising  the  modes  of  investigating  truth  and  estimating  evidence, 
by  which  so  many  important  and  recondite  laws  of  nature  have,  in  the 
various  sciences,  been  aggregated  to  the  stock  of  human  knowledge. 
That  this  is  not  a  task  free  from  difficulty  may  be  presumed  from 
the  fact,  that  even  at  a  very  recent  period,  eminent  writers  (among 
whom  it  is  sufficient  to  name  Archbishop  Whately,  and  the  author 
of  a  celebrated  article  on  Bacon  in  the  Edinburgh  Bevieio)  have  not 
scrupled  to  pronounce  it  impossible.*  The  author  has  endeavoured 
to  combat  their  theory  in  the  manner  in  which  Diogenes  confuted  the 
sceptical  reasonings  against  the  possibility  of  motion;  remembering 
that  Diogenes*  argument  would  have  been  equally  conclusive,  though 
his  individual  perambulations  might  not  have  extended  beyond  the 
circuit  of  his  own  tub. 

Whatever  may  be  the  value  of  what  the  author  has  succeeded  in 
effecting  on  this  branch  of  Ids  subject,  it  is  a  duty  to  acknowledge  that 
for  much  of  it  he  has  been  indebted  to  several  important  treatises, 
partly  historical  and  partly  philosophical,  on  the  generalities  and  pro- 
cesses of  physical  science,  which  have  been  published  within  the  last 
few  years.  To  these  treatises,  and  to  their  auUiors,  he  has  endeavoured 
to  do  justice  in  the  body  of  the  work.      But  as  with  one  of  these 

*  In  the  Inter  editions  of  Archbishop  Whately's  logic,  he  states  his  meaning  to  be, 
not  that  "  rules"  for  the  ascertainment  of  truths  by  inductive  investigation  cannot 
be  laid  down,  or  that  they  may  not  be  "of  eminent  service,"  but  that  they  "must 
always  be  comparatively  vogue  and  general,  and  incapable  of  being  built  up  into  a 
I'egular  demonstrative  theory  like  that  of  the  Syllogism."  (Book  iv.  ch.  iv.  §  3.) 
And  he  obMrves,  that  to  lievise  a  system  for  this  purpose,  capable  of  being  *'  brought 
into  a  aoientific  form,"  would  bo  an  aohiovomont  which  "he  must  be  more  sanguine 
thaik  scientific  who  oxi>ectH,"  (lk>ok  iv,  ch.  li.  §  4.)  To  oflbct  this,  however,  being 
the  express  object  of  tlio  portion  of  the  prosout  work  which  tix)ats  of  Induction,  the 
words  in  the  text  are  no  overstatement  of  the  difference  of  opinion  between  Arch- 
bishop Wlmtely  and  mo  on  U)o  subject. 
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writers,  Dr.  Whewell,  he  has  occasion  frequently  to  express  differences 
of  opinion,  it  is  more  pai-ticularly  incumbent  on  him  iu  this  place 
to  declare,  that  without  the  aid  derived  from  the  facts  and  ideas 
contained  in  that  gentleman's  History  of  the  Inductive  Sciences,  the 
corresponding  poi'tion  of  this  work  would  probably  not  have  been 
written. 

The  concluding  Book  is  an  attempt  to  contribute  towards  the^solu- 
tiou  of  a  question,  which  the  decay  of  old  opinions,  and  the  agitation 
that  disturbs  European  society  to  its  inmost  deptlis,  render  as  impor- 
tant in  the  present  day  to  the  practical  interest  of  human  life,  as  it 
must  at  all  times  be  to  the  completeness  of  our  speculative  know- 
ledge :  viz.  Whether  moral  and  social  phenomena  are  really  exceptions 
to  the  general  cei*tainty  and  imif ormity  of  the  course  of  nature  ;  and 
how  far  the  methods,  by  which  so  many  of  the  laws  of  the  physical 
world  have  been  numbered  among  tnitlis  irrevocably  acquired  and 
univei-sally  assented  to,  can  be  made  instrumental  to  the  formatioa 
of  a  similar  body  of  received  doctrine  in  moral  and  political  science. 


PREFACE  TO  THE  THIRD  AND  FOURTH 

EDITIONS. 


Several  criticisms,  of  a  more  or  less  controversial  character,  on  this 
work,  have  appeared  since  the  publication  of  the  second  edition ;  and 
Dr.  Whewell  has  lately  published  a  reply  to  those  parts  of  it  in  which 
some  of  his  opinions  were  controverted.* 

I  have  carefully  reconsidered  all  the  points  on  winch  my  conclu- 
sions have  been  assailed ;  but  I  have  not  to  announce  a  change  of 
opinion  on  any  matter  of  importance.  Such  minor  ovei-sights  as  have 
been  detected,  either  by  myself  or  by  my  critics,  I  have,  in  general 
silently,  corrected  ;  but  it  is  not  to  be  inferred  that  I  agree  with  the 
objections  which  have  been  made  to  a  passage  in  eveiy  instance  in 
which  I  have  altered  or  cancelled  it.  I  have  often  done  so,  merely 
that  it  might  not  remain  a  stumbling-block,  when  the  amount  of  dis- 
cussion necessary  to  place  the  matter  in  its  true  light  would  have 
exceeded  what  was  suitable  to  the  occasion. 

To  several  of  the  arguments  which  have  been  urged  against  me,  I 
have  thought  it  useful  to  reply  with  some  degree  of  minuteness  ;  not 

,  *  Kow  forming  a  chapter  in  his  volume  on  T/te  PUilosopHv  0/  Buco^aer^, 
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from  any  taste  for  controversy,  but  because  the  opportunity  wns 
favourable  for  placing  my  own  conclusions,  and  the  grounds  ot  tbeni, 
more  clearly  and  completely  before  the  reader.  Truth  on  these  sub- 
jects is  militant,  and  can  only  establish  itself  by  means  of  conflict 
The  most  opposite  opinions  can  make  a  plausible  show  of  evidence 
while  each  has  the  statement  of  its  own  case ;  and  it  is  only  possible 
to  ascertain  which  of  them  is  in  the  right  after  hearing  and  comparing 
wliat  each  can  say  against  the  other,  and  what  the  other  can  urge  in 
its  defence. 

Even  the  criticisms  from  which  I  most  dissent  have  been  of  great 
service  to  me,  by  showing  in  li^hat  places  the  exposition  most  needed 
to  bo  improved  or  the  argument  strengthened.  And  I  should  have 
been  well  pleased  if  the  book  had  undergone  a  much  greater  amount 
of  attack,  oh  in  that  case  I  should  probably  have  been  enabled  to 
improve  it  still  more  than  I  believe  I  have  now  done. 


PREFACE  TO  THE  EIGHTH  EDITION. 


In  the  subsequent  editions,  the  attempt  to  improve  the  work  by 
additions  and  corrections,  sugjj^esteil  by  criticism  or  by  thought,  lias 
been  continued.  The  additions  and  corrections  in  the  present  (eighth) 
c<lition,  which  are  not  very  considerable,  are  chiefly  such  as  haVe 
been  suggested  by  Professor  Bain*s  Logic,  a  book  of  great  merit  and 
value.  Mr.  Bain's  view  of  the  science  is  essentially  the  same  with 
that  taken  in  tlie  present  treatise,  the  differences  of  opinion  being  few 
and  unimportant  compared  with  the  agreements;  and  he  has  not 
only  enriched  the  exposition  by  many  applications  and  Ulustratire 
details,  but  has  appended  to  it  a  minute  and  very  valuable  discnssiou 
of  the  logical  principles  specially  applicable  to  each  of  the  sciences ;  a 
task  for  whicli  the  encyclopedical  character  of  his  knowledge  peculiarly 
qiiallfted  him.  I  have  in  several  instances  made  use  of  his  exposition 
to  improve  my  own,  by  adopting^  and  occasiimally  by  controverting, 
matter  contained  in  his  treatiae. 

The  longest  of  the  additions  belongs  to  the  diapter  on  Causation, 
and  is  a  discussion  of  the  question,  liow  far,  if  at  all,  tlie  ordinary 
mode  of  stating  the  lav  of  Cause  and  Effbct  requires  modification  to 
adapt  it  to  the  new  doctrine  of  the  Conservation  of  Force :  a  point 
still  mors  fuUy  and  elaborately  tlt^ated  in  Mr.  Bain  s  work. 
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§  I.  Thebk  ia  as  great  diversity 
among  authors  in  the  modes  which 
they  have  adopted  of  defining  logic,  as 
in  their  treatment  of  the  details  of 
it.  This  is  what  might  naturally  be 
expected  on  any  subject  on  which 
writers  have  availed  themselves  of 
the  same  language  as  a  means  of  de- 
livering different  ideas.  Ethics  and 
jurisprudence  are  liable  to  the  remark 
in  common  with  logic.  Almost  every 
writer  having  taken  a  different  view 
of  some  of  the  particulars  which  these 
branches  of  knowledge  are  usually 
understood  to  include,  each  has  so 
framed  his  definition  as  to  indicate 
beforehand  his  own  peculiar  tenets, 
and  sometimes  to  beg  the  question  in 
their  favour. 

This  diversity  is  not  so  much  an 
evil  to  be  complained  of,  as  an  inevit- 
able and  in  some  degree  a  proper 
result  of  the  imperfect  state  of  those 
sciences.  It  is  not  to  be  expected 
that  there  should'be  agreement  about 
the  definition  of  anything,  until  there 
is  agreement  about  the  thing  itself. 
To  define,  is  to  select  from  among  all 
the  properties  of  a  thing,  those  which 
shall  be  understood  to  be  designated 
and  declared  by  its  name ;  and  the 
properties  must  be  well  known  to  us 
before  we  can  be  competent  to  deter- 
mine which  of  them  are  fittest  to  be 
chosen  for  this  purpose.  Accordingly, 
in  the  case  of  so  complex  an  aggrega- 
tion of  particulars  as  are  compre- 
hended in  anything  which  can  be 
called  a  science,  the  definition  we  set 
out  with  is  seldom  that  which  a  more 
extensive  knowledge  of  the  subject 


shows  to  be  the  most  appropriate. 
Until  we  know  the  particulars  them- 
selves, we  cannot  fix  upon  the  most 
correct  and  compact  mode  of  circum- 
scribing them  by  a  general  descrip<« 
tion.  It  was  not  until  after  an  ex- 
tensive and  -accurate  acquaintance 
with  the  details  of  chemical  pheno- 
mena, that  it  was  found  possible  to 
frame  a  rational  definition  of  chemis- 
try ;  and  the  definition  of  the  science 
of  life  and  organization  is  still  a 
matter  of  dispute.  So  long  as  the 
sciences  are  imperfect,  the  definitions 
must  partake  of  their  imperfection ; 
and  if  the  former  are  progressive,  the 
latter  ought  to  be  so  too.  As  much, 
therefore,  as  is  to  be  expected  from  a 
definition  placed  at  the  commence- 
ment of  a  subject,  is  that  it  should 
define  the  scope  of  our  inquiries  :  and 
the  definition  which  I  am  about  to 
offer  of  the  science  of  logic,  pretends 
to  nothing  more,  than  to  be  a  state- 
ment of  the  question  which  I  have 
put  to  myself,  and  which  this  book 
is  an  attempt  to  resolve.  The  reader 
is  at  liberty  to  object  to  it  as  a  defini* 
tion  of  logic ;  but  it  is  at  all  events 
a  correct  definition  of  the  subject  of 
these  volumes. 

§  2.  Logic  has  often  been  called 
the  Art  of  Reasoning.  A  writer* 
who  has  done  more  than  any  other 
person  to  restore  this  study  to  the 
rank  from  which  it  had  fallen  in  the 
estimation  of  the  cultivated  class  in 
our  own  country,   has  adopted  the 
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above  definition  with  an  amendment ; 
he  has  defined  Logic  to  be  the  Science, 
as  well  as  the  Art,  of  reasoning ; 
meaning  by  the  former  term,  the 
analysis  of  the  mental  process  which 
takes  place  whenever  we  reason,  and 
by  the  latter,  the  rules,  grounded  on 
that  analysis,  for  conducting  the  pro- 
cess correctly.  There  can  be  no 
doubt  as  to  the  propriety  of  the  emen- 
dation. A  right  understanding  of 
the  mental  process  itself,  of  the  con- 
ditions it  depends  on,  and  the  steps 
of  which  it  consists,  is  the  only  basis 
on  which  a  system  of  rules,  fitted  for 
the  direction  of  the  process,  can  pos- 
sibly be  founded.  Art  necessarily 
presupposes  knowledge  ;  art,  in  any 
but  its  infant  state,  presupposes  scien- 
tific knowledge :  and  if  every  art 
does  not  bear  the  name  of  a  science, 
it  is  only  because  several  sciences  are 
often  necessary  to  form  the  ground- 
work of  a  single  art.  So  complicated 
are  the  conditions  which  govern  our 
practical  agency,  that  to  enable  one 
thing  to  be  donCf  it  is  often  requisite 
to  know  the  nature  and  properties  of 
many  things. 

Logic,  then,  comprises  the  science  of 
reasoning,  as  well  as  an  art,  founded  on 
that  science.  But  the  word  Keason- 
ing,  again,  like  most  other  scientific 
terms  in  popular  use,  abounds  in 
ambiguities.     In  one  of  its  accepta- 

>  tions,  it  means  syllogizing ;  or  the 
mode  of  inference  which  may  be 
called  (with  sufiicient  accuracy  for 
the  present  purpose)  concluding  from 
generals  to  particulars.  In  another 
of  its  senses,  to  reason  is  simply  to 
infer  any  assertion,  from  assertions 
already  admitted :  and  in  this  sense 

.  induction  is  as  much  entitled  to  be 
called  reasoning  as  the  demonstra- 
tions of  geometry. 

Writers  on  logic  have  generally 
preferred  the  former  acceptation  of 
the  term  :  the  latter,  and  more  exten- 
sive signification  is  that  in  which  I 
mean  to  use  it.  I  do  this  by  virtue 
of  the  right  I  claim  for  every  author, 
to  give  whatever  provisional  definition 
he  pleases  of  his  own  subject.    But 


sufficient  reasons  will,  I  believe,  un- 
fold themselves  as  we  advance,  why 
this  should  be  not  only  the  provisional 
but  the  final  definition.  It  involves, 
at  all  events,  no  arbitrary  change  in 
the  meaning  of  the  word;  for,  with 
the  general  usage  of  the  English 
language,  the  wider  signification,  I 
believe,  accords  better  than  the  more 
restricted  one. 

§  3.  But  Reasoning,  even  in  the 
widest  sense  of  which  the  word  is 
susceptible,  does  not  seem  to  compre- 
hend all  that  is  included,  either  in 
the  best,  or  even  in  the  most  current, 
conception  of  the  scope  and  province 
of  our  science.  The  employment  of 
the  word  Logic  to  denote  the  theory 
of  Argumentation,  is  derived  from  the 
Aristotelian,  or,  as  they  are  commonly 
termed,  the  scholastic,  logicians.  Yet 
even  with  them,  in  their  systematic 
treatises.  Argumentation  was  the  sub- 
ject only  of  the  third  part :  the  two 
former  treated  of  Terms,  and  of  Pro- 
positions ;  under  one  or  other  of  which 
Leads  were  also  included  Definition 
and  Division.  By  some,  indeed,  these 
previous  topics  were  professedly  intro- 
duced only  on  account  of  their  con- 
nexion with  reasoning,  and  as  a 
preparation  for  the  doctrine  and  rules 
of  the  syllogism.  Yet  they  were 
treated  with  greater  minuteness,  and 
dwelt  on  at  greater  length,  than  was 
required  for  that  purpose  alone.  More 
recent  writers  on  logic  have  generally 
understood  the  term  as  it  was  em- 
ployed by  the  able  author  of  the  Port 
Royal  Logic ;  viz.,  as  equivalent  to 
the  Art  of  Thinking.  Nor  is  this 
acceptation  confined  to  books,  and 
scientific  inquiries.  Even  in  ordinary 
conversation,  the  ideas  connected  witn 
the  word  Logic  include  at  least  pre- 
cision of  language,  and  accuracy  of 
classification  :  and  we  perhaps  oftener 
hear  persons  speak  of  a  logical  ar- 
rangement, or  of  expressions  logically 
defined,  than  of  conclusions  logically 
deduced  from  premises.  Again,  a 
man  is  often  called  a  great  logician, 
or  a  man  of  powerful  logic,  not  for 
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the  accuracy  of  Ms  deductions,  but 
for  the  extent  of  his  command  over 
premises ;  because  the  general  propo- 
sitions required  for  explaining  a  6i£&- 
culty  or  refuting  a  sophism,  copiously 
and  promptly  occur  to  him :  because, 
in  short,  his  knowlec^,  besides  being 
ample,  is  well  under  his  command  for 
argumentative  use.  Whether,  there- 
fore, we  conform  to  the  practice  of 
those  who  have  made  the  subject 
their  particular  study,  or  to  that  of 
popular  writers  and  common  dis- 
course, the  province  of  logic  will 
include  sevenJ  operations  of  the  intel- 
lect not  usually  considered  to  fall 
within  the  meaning  of  the  terms 
Beasoning  and  Argumentation. 

These  various^  operations  might  be 
brought  within  the  compass  of  the 
science,  and  the  additional  advantage 
be  obtained  of  a  very  simple  defini- 
tion, if,  by  an  extension  of  the  term, 
sanctioned  by  high  authorities,  we 
were  to  define  logic  as  the  science 
which  treats  of  the  operations  of  the 
human  understanding  in  the  pursuit 
of  truth.  For  to  this  ultimate  end, 
naming,  classification,  definition,  and 
all  other  operations  over  which  logic 
has  ever  claimed  jurisdiction,  are 
essentially  subsidiary.  They  may 
all  be  regarded  as  contrivances  for 
enabling  a  person  to  know  the  truths 
which  are  needful  to  him,  and  to 
know  them  at  the  precise  moment  at 
which  they  are  needful.  Other  pur- 
poses, indeed,  are  also  served  by  these 
operations ;  for  instance,  that  of  im- 
parting our  knowledge  to  others. 
But,  viewed  with  regard  to  this  pur- 
pose, they  have  never  been  considered 
as  within  the  province  of  the  logician. 
The  sole  object  of  Logic  is  the  guid- 
ance of  one's  own  thoughts :  the 
communication  of  those  thoughts  to 
others  falls  under  the  consideration 
of  Rhetoric,  in  the  large  sense  in 
which  that  art  was  conceived  by  the 
ancients  ;  or  of  the  still  more  exten- 
sive art  of  Education.  Logic  takes 
cognizance  of  our  intellectual  opera- 
tions, only  as  they  conduce  to  our 
own  knowledge,  and  to  our  command. 


over  that  knowledge  for  our  own  , 
uses.  If  there  were  but  one  rational 
being  in  the  universe,  that  being 
might  be  a  perfect  logician  ;  and  the 
science  and  art  of  logic  woiQd  be  the 
same  for  that  one  person  as  for  the 
whole  human  race. 

§  4.  But,  if  the  definition  which 
we  formerly  examined  included  too 
little,  that  which  is  now  suggested 
has  the  opposite  fault  of  including 
too  much. 

Truths  are  knowp  to  us  in  two 
ways  :  some  are  known  directly,  and 
of  themselves ;  some  through  the 
medium  of  other  truths.  The  former 
are  the  subject  of  Intuition,  or  Con- 
sciousness ;  *  the  latter,  of  Inference. 
The  truths  known  by  intuition  are 
the  original  premises  from  which  all 
others  are  inferred.  Our  assent  to 
the  conclusion  being  grounded  on  the 
truth  of  the  premises,  we  never  could 
arrive  at  any  knowledge  by  reason- 
ing, unless  something  could  be  known 
antecedently  to  all  reasoning. 

Examples  of  truths  known  to  us  by 
immediate  consciousness,  are  our  own 
bodily  sensations  and  mental  feelings. 
I  know  directly,  and  of  my  own  know- 
ledge, that  I  was  vexed  yesterday, 
or  that  I  am  hungry  to-day.  Ex- 
amples of  truths  which  we  know  only 
by  way  of  inference,  are  occurrences 
which  took  place  while  we  were 
absent,  the  events  recorded  in  history, 
or  the  theorems  of  mathematics.  The 
two  former  we  infer  from  the  testi- 
mony adduced,  or  from  the  traces  of 
those  past  occurrences  which  still 
exist ;  the  latter,  from  the  premises 
laid  down  in  books  of  geometry,  under 
the  title  of  definitions  and  axioms. 
Whatever  we  are  capable  of  knowing 
must,  belong  to  the  one  class  or  to 

*  I  uso  these  terms  indiscriminately,  be- 
cause, for  the  purpose  in  view,  there  is  no 
need  for  making  any  distinction  between 
them.  But  metaphysicians  usually  re* 
strict  the  name  Intuition  to  the  direct 
knowledge  we  are  8upx>08ed  to  have  of 
things  external  to  our  minds,  and  Con- 
sciousness to  our  knowled^Q  ol  q>\x  ^^tk 
mental  phenomena.. 
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the  other  ;  must  be  in  the  number  nf 
the  primitive  datn,  or  of  the  coaclu- 
Bions  which  can  be  drawn  from  these. 

With  the  original  data,  or  ultimate 
premiaeB  of  our  knowledge;  with  their 
number  or  nature,  the  mode  in  which 
they  are  obtained,  ur  the  te^ts  by 
which  the;  may  be  diatingiijahed ; 
logic,  in  a  direct  way  at  least,  hoa, 
in  the  sense  in  which  I  conceire  the 
science,  nuthing  to  do.  Theae  (^ueB- 
tioiig  .ire  portly  nut  a  subject  uf 
Bcienoe  at  all,  partly  that  of  a  very 
different  Acience. 

Whatever  is  known  to  UB  by  con- 
scionflneea,  is  known  beyond  possibility 
of  Tjuestion,  What  one  sees  or  feels, 
whether  bodily  or  mentally,  one  can- 
not but  be  sure  that  one  seoa  or  feeb. 
No  sdenoe  U  required  tor  tbe  purpose 
of  establishing  such  truths  ;  no  rules 
of  art  can  render  our  Icnowledge  of 
them  more  certain  than  it  is  in  iteelf. 
There  is  no  logic  for  this  portion  of 
our  knowledge. 

But  we  may  fancy  tliat  we  see  or 
feel  what  we  in  reality  infer.  A 
truth,  ur  supposed  truth,  which  ia 
really  the  result  of  a  very  rapid  in- 
ference, may  seem  to  be  apprebanded 
intuitively.  It  has  long  been  agreed 
by  thinlurs  uE  the  most  opposite 
ichoals,  that  this  mistake  is  actually 
made  in  so  familiar  aa  instance  as 
that  of  the  eyesiglit.  There  is  nothing 
of  which  we  appear  to  ourselvi 
be  more  directly  conscious,  thai 
distance  of  on  object  f  I'om  OB.  1 
bas  long  been  aacertuned,  that  what 
is  perceived  by  the  Bye,  is  at  most 
nothing  more  than  avariously  coloured 
surface  ;  that  when  we  fancy  we  set 
distance,  all  we  really  see  ia  certain 
variations  of  apparent  sise,  and  de< 
grees  of  fnintneaa  nf  colour  ;  that  om 
estimate  of  the  object's  distance  from 
us  is  the  result  partly  of  a  rapid  ' 
ference  from  the  moscular  sensatii 
accompanying  the  adjustment  of  the 
focal  distance  of  the  ^eye  to  objects 
unequally  remote  from  us,  and  partly 
of  a  comparison  (made  with  so  mm 
rapidity  that  we  are  unconecions  i 
makmg  it)  between  the  size  andooloi 


nf  the  object  is  they  appetr  at  the 
and  tlie  size  and  colour  of  the 
or  of  similar  objects  as  they  ap- 
peared when  close  at  hand,  or  when 
tbeir  degree  of  remoteness  was  known 
by  other  orideuco.      The  percaptiuh 
of  distance  by  the  eye,  which  seoms 
like  intuition,  ia  thus,  in  reality, 
inference  grounded  on  experience ; 
inference,  too,  which  we  leun  to 
ke ;  and  which  we  make  with  more 

;  though  in  familiar 
place  so  rapidly  as  to 
appear  exactly  on  a  par  with  these 
perceptions  of  sight  which  are  really 
intuitiye,  our  perceptions  of  colonr,'* 

Of  the  science,  therefore,  which 
expounds  the  operatiuus  of  the  human 
understanding  m  tlie  pursuit  of  truth, 
one  essential  part  is  the  inquiry ; 
What  are  the  facta  which  are  the 
objects  of  intuition  or  consciousnesa, 
and  what  are  these  which  we  merely 
infer!  Bnt  this  inquiry  bas  never 
been  cousidered  a  portion  of  logio. 
Its  place  is  in  anollier  and  a  perfectly 
distmct    department   of    science,  to 

particularly  belongs  :  that  jwrtiou  of 
mental  philosopliy  which  attempts  to 
determine  what  part  of  the  furniture 
of  the  mind  belongs  to  it  originally, 
and  what  part  is  constructed  out  of 
materials  furnished  to  it  from  without. 
To  this  science  appertain  the  groat 
and  much  debated  questions  of  the 


leof  n 


:  the  • 


spirit,  and  of  a  disti 
and  matter  ;  the  reality  of  time  and 
space,  OS  things  without  the  mind, 
and  distinguishable  from  the  objects 
which  ore  said  to  exist  in, them.  For 
in  the  present  state  of  the  diacussion 

■  This  Imrortant  theory  has  of  Ute  Ttecn 
caJlod  in  qUDHtloii  by  a  writer  of  dcaervod 

not  cuncoiVe  that  the  grounds' ou  which 
it  boB  been  Bdtnltted,  ai  sn  MtaWiahed 
doctrine  for  a  cefitiuy  past,  have  heeii  at 
all  shiikEO  b;  that  gendeinsn's  a)>]scli<:Da. 
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on  these  topics,  it  is  almost  univer- 
sally  allowed  that  the  existence  of 
matter  or  of  spirit,  of  space  or  of 
time,  is  in  its  nature  unsusceptible  of 
being  proved ;  and  that  if  anything 
is  known  of  them,  it  must  be  by  imme- 
diate intuition.  To  the  same  science 
belong  the  inquiries  into  the  nature 
of  Conception,  Perception,  Memory, 
and  Belief ;  aJl  of  which  are  opera- 
tions of  the  understanding  in  the 
pursuit  of  truth  ;  but  with  which,  as 
phenomena  of  the  mind,  or  with  the 
possibility  which  may  Or  may  not 
exist  of  analysing  any  of  them  into 
simpler  phenomena,  the  logician  as 
such  has  no  concern.  To  this  science 
must  also  be  referred  the  following, 
and  all  analogous  questions  :  To  what 
extent  our  intellectual  faculties  and 
our  emotions  are  innate — to  what 
extent  the  result  of  association  : 
Whether  God,  and  duty,  are  realities, 
the  existence  of  which  is  manifest  to 
us  (I  priori  by  the  constitution  of  our 
rational  faculty  ;  or  whether  our 
ideas  of  them  are  acquired  notions, 
the  origin  of  which  we  are  able  to 
trace  and  explain ;  and  the  reality  of 
the  objects  themselves  a  question  not 
of  consciousness  or  intuition,  but  of 
evidence  and  reasoning. 

The  province  of  logic  must  be  re- 
stricted to  that  portion  of  our  know- 
ledge which  consists  of  inferences  from 
truths  previously  known ;  whether 
those  antecedent  data  be  general  pro- 
positions, or  particular  observations 
and  perceptions.  Logic  is  not  the 
science  of  Belief,  but  the  science  of 
Proof,  or  Evidence.  In  so  far  as 
belief  professes  to  be  founded  on  proof, 
the  office  of  logic  is  to  supply  a  test 
for  ascertaining  whether  or  not  the 
belief  is  well  grounded.  With  the 
claims  which  any  proposition  has  to 
belief  on  the  evidence  of  conscious- 
ness, that  is,  without  evidence  in  the 
proper  sense  of  the  word,  logic  has 
nothing  to  do. 

§  5.  By  far  the  greatest  portion  of 
our  knowledge,  whether  of  general 
truths  or  of  particular  facts,  being 


avowedly  matter  of  inference,  nearly 
the  whole,  not  only  of  science,  but  of 
human  conduct,  is  amenable  to  the 
authority  of  logic.  To  draw  infer- 
ences has  been  said  to  be  the  great 
business  of  life.  Every  one  has  daily, 
hourly,  and  momentary  need  of  ascer- 
taining facts  which  he  has  not  directly 
observed  ;  not  from  any  general  pur- 
pose of  adding  to  his  stock  of  know- 
ledge, but  because  the  facts  them- 
selves are  of  importance  to  his  in- 
terests or  to  his  occupations.  The 
business  of  the  magistrate,  of  the 
military  commander,  of  the  navigator, 
of  the  physician,  of  the  agriculturist, 
is  merely  to  judge  of  evidence,  and  to 
act  accordingly.  They  all  have  to 
ascertain  certain  facts,  in  order  that 
they  xuay  afterwards  apply  certain 
rules,  either  devised  by  themselves, 
or  prescribed  for  their  guidance  by 
others  ;  and  as  they  do  this  well  or 
ill,  so  they  discharge  well  or  ill  the 
duties  of  their  several  callings.  It  is 
the  only  occupation  in  which  the 
mind  never  ceases  to  be  engaged; 
and  is  the  subject,  not  of  logic,  but 
of  knowledge  in  generaL 

Logic,  howe^cer,  is  not  the  same 
thing  with  knowledge,  though  the 
field  of  logic  is  coextensive  with  the 
field  of  knowledge.  Logic  is  the 
common  judge  and  arbiter  of  all  par- 
ticular investigations.  It  does  not 
undertake  to  find  evidence,  but  to 
determine  whether  it  has  been  found. 
Logic  neither  observes,  nor  invents, 
nor  discovers  ;  but  judges.  It  is  no 
part  of  the  business  of  logic  to  inform 
the  surgeon  what  appearances  are 
found  to  accompany  a  violent  death. 
This  he  must  learn  from  his  own 
experience  and  observation,  or  from 
that  of  others,  his  predecessors  in  his 
peculiar  pursuit.  But  logic  sits  in 
judgment  on  the  sufficiency  of  that 
observation  and  experience  to  justify 
his  rules,  and  on  the  sufficiency  of  his 
rules  to  justify  his  conduct.  It  does 
not  give  him  proofs,  but  teaches  him 
what  makes  them  proofs,  and  how  he 
is  to  judge  of  them.  It  does  not 
teach  that  any  particular  fact  Tgcove,<& 
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any  other,  but  points  out  to  what 
conditions  all  facts  must  conform,  in 
order  that  they  may  prove  other  facts. 
To  decide  whether  any  given  fact 
fulfils  these  conditions,  or  whether 
facts  can  be  found  which  fulfil  them 
in  a  given  case,  belongs  exclusively  to 
the  particular  art  or  science,  or  to  our 
knowledge  of  the  particular  subject. 

It  is  in  this  sense  that  logic  is,  what 
it  was  80  expressively  called  by  the 
schoolmen  and  by  Bacon,  ars  attium; 
the  science  of  science  itself.  All 
science  consists  of  data  and  conclu- 
sions from  those  data,  of  proofs  and 
what  they  prove :  now  logic  points 
out  what  relations  must  subsist  be- 
tween data  and  whatever  can  be 
concluded  from  them,  between  proof 
and  everything  which  it  can  prove. 
If  there  be  any  such  indispensable 
relations,  and  if  these  can  be  precisely 
determined,  every  particular  branch 
of  science,  as  well  as  every  individual 
in  the  guidance  of  his  conduct,  is 
bound  to  conform  to  those  relations, 
under  the  penalty  of  making  false 
inferences  — of  drawing  conclusions 
which  are  not  grounded  in  the  reali- 
ties of  things.  Wha^ver  has  at  any 
time  been  concluded  justly,  whatever 
knowledge  has  been  acquired  other- 
wise than  by  immediate  intuition, 
depended  on  the  observance  of  the 
laws  which  it  is  the  province  of  logic 
to  investigate.  If  the  conclusions  are 
just,  and  the  knowledge  real,  those 
laws,  whether  known  or  no^  have 
hee^  observed*    ^ 

F§f^  We  need  not,  therefore,  seek 
any  farther  <«  a  solution  of  the 
question,  so  often  agitated,  respecting 
the  utility  of  logic  If  a  science  of 
logic  exists,  or  is  capable  of  existing, 
it  must  be  usefuL  If  there  be  rules 
to  which  every  mind  consciously  or 
unconsciously  conforms  in  every  in- 
stance in  which  it  infers  rightly,  there 
seems  little  necessity  for  discussing 
whether  a  person  is  more  likely  to 
observe  those  rules,  when  he  knows 
the  rules,  than  when  he  is  unac- 
quainted with  them. 


A  science  may  undoubtedly  be 
brought  to  a  certain,  not  inconsider- 
able, stage  of  advancement,  without 
the  application  of  any  other  logic  to 
it  than  what  all  persons,  who  are 
said  to  have  a  sound  understanding, 
acquire  empirically  in  the  course  of 
their  studies.  Mankind  judged  of 
evidence,  and  often  correctly,  before 
logic  was  a  science,  or  they  never 
could  have  made  it  one.  And  they 
executed  great  mechanical  works  be- 
fore they  understood  the  laws  of 
mechanics.  But  there  are  limits  both 
to  what  mechanicians  can  do  without 
principles  of  mechanics,  and  to  what 
thinkers  can  do  without  principles  of 
logic.  A  few  individuals,  by  extra- 
ordinary genius,  or  by  the  accidental 
acquisition  of  a  good  set  of  intellec- 
tual habits,  may  work  without  prin- 
ciples in  the  same  way,  or  nearly  the 
same  way,  in  which  they  would  have 
worked  if  they  had  been  in  possession 
of  principles.  But  the  bulk  of  man- 
kind require  either  to  understand  the 
theory  of  what  they  are  doing,  or  to 
have  rules  laid  down  for  them  by 
those  who  have  understood  the  theory. 
In  the  progress  of  science  from  its 
easiest  to  its  more  difficult  problems, 
each  great  step  in  advance  has  usually 
had  either  as  its  precursor,  or  as  its 
accompaniment  and  necessary  condi- 
tion, a  corresponding  improvement  in 
the  notions  and  principles  of  logic 
received  among  the  most  advanced 
thinkers.  And  if  several  of  the  more 
difficult  sciences  are  still  in  so  defec- 
tive a  state ;  if  not  only  so  little  is 
proved,  but  disputation  has  not  ter- 
minated even  about  the  little  which 
seemed  to  be  so ;  the  reason  perhaps 
is,  that  men's  logical  notions  have  not 
yet  acquired  the  degree  of  extension, 
or  of  accuracy,  requisite  for  the  esti- 
mation of  the  evidence  proper  to  those 
particular  departments  of  knowledge. 

§  7.  Logic,  then,  is  the  science  of 
the  operations  of  the  understanding 
which  are  subservient  to  the  estima- 
tion of  evidence :  both  the  process 
itself  of  advancing  from  known  truths 
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to  unknown,  and  all  other  intellectual 
operations  in  so  far  as  auxiliary  to 
this.  It  includes,  therefore,  the  opera- 
tion of  Naming ;  for  language  is  an 
instrument  of  thoughtj  as  well  as  a 
means  of  communicating  our  thoughts. 
It  includes,  also,  Definition,  and 
Classification.  For,  the  use  of  these 
operations  (putting  all  other  minds 
than  one's  own  out  of  consideration) 
is  to  serve  not  only  for  keeping  our 
evidences  and  the  conclusions  from 
them  permanent  and  readily  acces- 
sible in  the  memory,  but  for  so  mar- 
shalling the  facts  which  we  may  at 
any  time  be  engaged  in  investigat- 
ing, as  to  enable  us  to  perceive  more 
clearly  what  evidence  there  is,  and 
to  judge  with  fewer  chances  of  error 
whether  it  be  sufficient.  These,  there- 
fore, are  operations  specially  iustru** 
mental  to  the  estimation  of  evidence^ 
and,  as  such,  are  within  the  province 
of  Logic.  There  are  other  more 
elementary  processes,  concerned  in  all 
thinking,  such  as  Conception,  Memory, 
and  the  like ;  but  of  these  it  is  not 
necessary  that  Logic  should  take  any 
peculiar  cognizance,  since  they  have 
no  special  connexion  with  the  problem 
of  Evidence,  further  than  that,  like 
all  other  problems  addressed  to  the 
understanding,  it  presupposes  them. 

Our  object,  then,  will  be,  to  attempt 
a  correct  analysis  of  the  intellectual 
process  called  Reasoning  or  Inference, 
and  of  such  other  mental  operations 
as  are  intended  to  facilitate  this  :  as 
well  as,  on  the  foundation  of  this 
analysis,  and  pari  passu  with  it,  to 
bring  toother  or  frame  a  set  of  rules 
or.  canons  for  testing  the  sufficiency 
of  any  given  evidence  to  prove  any 
given  proposition. 

With  respect  to  the  first  part  of 
this  undertsddng,  I  do  not  attempt  to 
decompose  the  mental  operations  in 
question  into  their  ultimate  elements. 
It  is  enough  if  the  analysis  as  far  as 
it  goes  is  correct,  and  £E  it  goes  far 
enough  for  the  practical  purposes  of 
logic  considered  as  an  art.  The 
separation  of  a  complicated  pheno- 
menon into  its  component  parts  is  not 


like  a  connected  and  interdependent 
chain  of  proof.  If  one  link  of  an 
argument  breaks,  the  whole  drops  to 
the  ground  ;  but  one  step  towards  an 
analysis  holds  good  and  has  an  inde- 
pendent value,  though  we  should 
never  be  able  to  make  a  second.  The 
results  which  have  been  obtained  by 
analytical  chemistry  are  not  the  less 
valuable,  though  it  should  be  dis- 
covered that  all  which  we  now  call 
simple  substances  are  really  com- 
pounds. All  other  things  are  at  any 
rate  compounded  of  those  elements  : 
whether  the  elements  themselves  ad- 
mit of  decomposition,  is  an  important 
inquiry,  but  does  not  affect  the  cer- 
tainty of  the  science  up  to  that  point. 
I  shall,  accordingly,  attempt  to 
analyse  the  process  of  inference,  and. 
the  processes  subordinate  to  inference, 
so  far  only  as  may  be  requisite  for  as- 
certaming  the  difference  between  a 
correct  and  an  incorrect  performance 
of  those  processes.  The  reason  for 
thus  limiting  our  design,  is  evident. 
It  has  been  said  by  objectors  to  logic, 
that  we  do  not  learn  to  use  our 
muscles  by  studying  their  anatomy. 
The  fact  is  not  quite  fairly  stated; 
for  if  the  action  of  any  of  our  muscles 
were  vitiated  by  local  weakness,  or 
other  physical  defect,  a  knowledge  of 
their  anatomy  might  be  very  neces- 
sary for  effecting  a  cure.  But  we 
should  be  justly  liable  to  the  criticism 
involved  in  this  objection,  were  we, 
in  a  treatise  on  logic,  to  carry  the 
analysis  of  the  reasoning  process  be- 
yond the  point  at  which  any  inac- 
curacy which  may  have  crept  int*  it 
must  become  visible.  In  learning 
bodily  exercises  (to  carry  on  the  same 
illustration)  we  do,  and  must,  analyse 
the  bodily  motions  so  far  as  is  [neces- 
sary for  distinguishing  those  which 
ought  to  be  performed  from  those 
which  ought  not.  To  a  similar  extent, 
and  no  further,  it  is  necessary  that 
the  logician  should  analyse  the  men- 
tal processes  with  which  logic  is  con- 
cerned. Logic  has  no  interest  in 
carrying  the  analysis  beyond  the  point 
at  which  it  becomes  apparent  wh^th^t 


the  op(>nitions  have  in  anj  individual 
cane  been  rightly  or  wrongly  por- 
fiirmcil :  in  the  same  manner  as  the 
BcienGe  of  musiD  teaches  us  to  dis- 
criminate between  musicat  not«B,  and 
to  know  the  combinatinns  oC  which 
they  are  anBCeptible,  but  not  what 
number  of  Tibmtione  in  a  seconil  cor- 
respond to  eaoh  ;  which,  though  nae- 
ful  to  be  known,  is  useful  for  totally 
different  purposes.  The  extension  of 
Li^c  as  a  Science  is  detennined  by 
its  neotsaities  as  on  Art :  whatever  it 
does  not  need  for  its  practical  end^T 
it  leavea  to  the  larger  Boienoe  whicli 
may  be  said  to  correspond,  not  to 
any  particular  art,  but  to  art  in  gene- 
ral ;  the  sdence  which  deals  with  the 
constitution  of  the  human  faculties  ; 
and  to  which,  in  the  part  at  our  men- 
tal nature  which  concerns  Logic,  as 
well  aa  in  all  other  parts,  it  belongs 
to  decide  what  are  ultimate  Foots,  and 
what  are  resolvable  Into  other  facts. 
And  I  believe  it  will  be  found  that 
moat  o£  the  conclnsiona  arrived  at  in 
this  work  have  no  necessary  connexion 
with  any  particular  views  respecting 
the  ulterior  analysis.  Logia  is  com- 
mou  ground  on  which  the  partisans  of 
Hartley  and  of  Reid,  of  Locke  and  of 
Kant  may  meet  and  join  hands. 
Particular  and  detached  oplniona  of 
all  these  tbinkera  will  no  doubt  occa- 
sionally be  controverted,  since  all  of 
them  were  logicians  aa  well  aa  meta- 
physiciaDB ;  but  the  field  on  which 
their  principal  battles  have  been 
fought,  lies  beyond  the  boundaries  of 

It  cannot,  indeed,  be  pretended 
that  logical  priaciples  can  bi;  alto- 
gether irrelevant  to  those  more  ab- 
atrnse  discussions  ;  nor  in  it  poaaible 
bat  that  the  view  we  are  led  to  take 
of  the  problem  which  logic  pcoposea, 
must  have  a  tendency  favourable  to 
the  adoption  of  some  one  opinion,  on 
these  controverted  subjects,  rather 
than  another.  For  metaphysics,  in 
endeavouring  to  Bolvo  its  own  peculiar 
problem,  must  employ  meana,  the 
validity  of  which  falls  under  the 
co^iiatice  of  li^c.     It  proceeds,  no 


of    ( 

properly  apeaking,  of  our  memory  ; 
and  BO  far  ia  not  amenable  to  logic. 
But  wherever  this  method  ia  insuffi- 
cient to  attain  the  end  of  ita  inquiries, 
it  muat  proceed,  like  other  Bciencee, 
by  means  of  evidence.  Now,  the 
moment  this  science  begins  to  draw 
inferences  from  evidence,  logic  be- 
comes the  sovereign  judge  whether 
its  inferences  are  well  grounded,  or 
what  other  inferences  would  be  an. 

This,  however,  constitutes  no  nearer 
or  other  relation  between  lo|^o  and 
metaphysics,  than  that  which  exista 
between  logic  and  every  other  acience. 
And  I  can  conaciontioualy  affirm,  that 
no  one  preposition  laid  down  in  this 
work  has  been  adopted  for  the  sake 
of  establishing,  or  with  any  reference 
to  its  fitness  for  being  employed  in 
establishing,  preconceived  opimons  in 
any  department  of  knowledge  or  of 
inquiry    on    which    the    speculative 

world  is  atill  undecided* 

■  The  view  taken  in  the  leit,  of  tho  doH. 

philosophy  wliich,  in  thia  ooiintiT.i"  re- 
preBBnted  fa:^  tliu  writings  at  filr  WilHaia 
HfLmlltou  and  of  bta   uumereus  pupils. 

IjOglo,  lis  this  BcllODl  CQUMiYflB  it,  ia  •'ibB 

a  doflnitlou  framed  Tcr  the  o^prcRa  inirpoga 

niiCT''Kshitei^to°Bellaf  aud  l)is£Si=(,  or  to 
tho  purault  of  tmth  aa  such,  tod  reatrial- 

to  tho  conifltions,  not  of  Tratli,  but  of 
Conalatencr.  What  I  havo  tliougbt  it  use- 
ful to  snv  la  oppoaiticn  (o  Ihla  LimitatioD 
<i[  this  field  of  Logie,  has  been  /aid  nt  aoma 
length  in  a  separate  work,  first  publiabed 

wtpky,  and  of 
QkhIioh.  dii- 

......_ ™  „..,    .hopuiToaesof 

the  present  Treatise,  I  sm  content  fliat  the 
juitliBcatton  of  Che  Inrnrextauslon  which 
I  gave  to  the  dDmaln  (4  the  science,  should 

of  ConBistonpy  bents  to  the  Logic  of 
!r  port  occupies  in  the  whole  to  which 
ae  [Book  11.  thav.  111.  i  9). 
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*<  La  scolastique,  qui  produlsit  dans  la  logique,  comme  dans  la  morale,  et  dans  une 
partie  de  la  m^taphysique,  une  subtilit^,  une  prteision  d'id^s,  dont  lliabitude  inconnue 
aiix  anciens,  a  contribud  plus  qu'on  ne  croit  au  progr^  de  la  bonne  philosophie."— 
CoNDORCET,  Vie  de  Turgot.  • 

"  To  the  schoolmen  the  vulgat  langiiagei9  ore  piincipally  indebted  for  what  precision 
and  analytic  subtlety  they  possess."— ^ir  W.  Hamilton,  DUcusiions  in  Philosophy. 


OF  NAMES  AND  PEOPOSITIONS. 


CHAPTER  I. 

OF   THE  NECESSITY   OF   GOMMENCINa 
WITH  AN  ANALYSIS  OF  LANGUAGE. 

§  I.  It  is  BO  much  the  established 
practice  of  writers  on  logic  to  com" 
mence  their  treatises  by  a  few  general 
observations  (in  most  cases,  it  is  true, 
rather  meagre)  on  Terms  and  their 
varieties,  that  it  will,  perhaps,  scarcely 
be  required  from  me  in  merely  follow- 
ing the  common  usage,  to  be  as  parti- 
cular in  assigning  my  reasons,  as  it  is 
usually  expected  that  those  should  be 
who  deviate  from  it. 

The  practice,  indeed,  is  recom- 
mended by  considerations  far  too 
obvious  to  require  a  formal  justifica- 
tion. Logic  is  a  portion  of  the  Art 
of  Thinking :  Language  is  evidently, 
and  by  the  admission  of  all  philoso- 
phers, one  of  the  principal  instruments 
or  helps  of  thought ;  and  any  imper- 
fection in  the  instrument,  or  in  the 
mode  of  employing  it,  is  confessedly 
liable,  stiU  more  than  in  almost  any 
other  art,  to  confuse  and  impede  the 
process,  and  destroy  all  ground  of 
confidence  in  the  result.  For  a  mind 
not  previously  versed  in  the  meaning 
and  right  use  of  the  various  kinds  of 
wordsito  attempt  the  study  of  methods 
of  philosophising,  would  be  as  if  some 
one  should  attempt  to  become  an 
astronomical  observer,  having  never 
learned  to  adjust  the  focal  distance 
of  his  optical  instruments  so  as  to  see 
distinctly. 

Since  Reasoning,  or  Inference,  the 
priao^Ml  subject  of  logic,  is  an  opera- 


tion which  usually  takes  place  by 
means  of  words,  and  in  complicated 
cases  can  take  place  in  no  other  way  ; 
those  who  have  not  a  thorough  insight 
into  the  signification  and  purposes  of 
words,  will  be  under  chances,  amount- 
ing almost  to  certainty,  of  reasoning 
or  inferring  incorrectly.  And  logi- 
cians have  generally  felt  that  unless, 
in  the  very  first  stage,  they  removed 
this  source  of  error ;  imless  they  taught 
their  pupil  to  put  away  the  glasses 
which  distort  the  object,  and  to  use 
those  which  are  adapted  to  his  purpose 
in  such  a  manner  as  to  assist,  not  per- 
plex, his  vision ;  he  would  not  be  in 
a  condition  to  practise  the  remaining 
part  of  their  discipline  with  any  pro- 
spect of  advantage.  Therefore  it  is 
that  an  inquiry  into  language,  so  far 
as  is  needful  to  guard  against  the 
errors  to  which  it  gives  rise,  has  at  all 
times  been  deemed  a  necessary  pre- 
liminary to  the  study  of  logic. 

But  there  is  another  reason,  of  a 
still  more  fundamental  nature,  why 
the  import  of  words  should  be  the 
earliest  subject  of  the  logician's  con- 
sideration :  because  without  it  he  can- 
not examine  into  the  import  of  Pro- 
positions. Now  this  is  a  subject  which 
stands  on  the  very  threshold  of  the 
science  of  logic. 

The  object  of  logic,  as  defined  in 
the  Introductory  Chapter,  is  to  ascer- 
tain how  we  come  by  that  portion  of 
our  knowledge  (much  the  greatest 
portion)  which  is  not  intuitive :  and 
by  what  criterion  we  can,  in  matters 
not  self-evident,  dialVagoiaYi  ^oeXweeiv. 


thlnga  proved  and  thinge  not  {iraved, 
between  what  is  worthy  and  what  is 
unworthy  of  belief.  Of  tha  various 
qnestions  which  preBont  themaelvea 
to  our  inquiring  faculties,  aome  re- 
ceive an  answer  from  direct  conscious' 
nesB,  otberH,  if  resolved  at  all,  can  only 
be  resolved  by  means  of  evidence. 
Logic  is  conoBTtuid  with  these  last. 
Bni  before  inquiring  into  the  modo 
of  resolving  questions,  it  is  necessai^ 
to  in([uire  what  Aro  those  which  offer 
themaelvea  ;  what  questions  are  con- 
oaivabie  ;  what  inquiries  are  there,  to 
whlah  mankind  have  eitlier  obtained, 
or  be«a  able  to  imagine  it  possible 
that  they  should  obtain,  an  answer. 
This  point  is  best  ascertained  by  a 
survey  and  analysis  of  f  ropoaitions. 

§  2.  The  answer  to  every  question 
which  it  is  poasible  to  frame,  must  be 
contained  in  a  Proposition,  or  Asser- 
tion. Whatever  can  be  an  objeot  of 
belief,  or  even  of  disbelief,  must,  when 
put  into  words,  assume  the  form  of  a 
proposition.  AH  truth  and  all  error 
lie  ill  prupuaitions.  What,  by  a  con- 
venient misapplication  of  an  abstract 
terra,  we  call  a  Truth,  means  simply 
a  True  Proiioaition  ;  nnd  errors  ore 
false  propositions.  To  know  the  im- 
port of  all  possible  propoaitiona,  would 
be  to  Icnow  all  questions  which  can 
be  raised,  all  matters  which  are  aua- 
ocptible  of  being  either  believed  or 
disbelieved.  How  many  kinds  of  in- 
qliirilfScau  be  propounded;  howmnny 
kinds  of  judgments  can  be  made ;  and 
how  many  luUds  of  propositions  is  it 
possible  to  frame  with  a  meaning  ; 
are  but  different  fonna  of  one  and  the 
same  question.  Since,  then,  the  ob- 
jects of  all  Belief  and  of  all  Inquiry 
express  themselvea  in  propositions ;  a 
sufficient  scrutiny  of  Propositions  and 
of  their  varieties  will  apprise  us  what 
questions  mankind  have  actually  asked 
of  themselves,  and  what,  in  tha  nature 
of  answers  to  those  questions,  they 
have  actually  thought  they  had 
grounds  to  believe. 

Now  the  firat  glance  at  a  proposi- 
tion shows  that  it  is  formed  by  put- 


ting (^^tlier  two  names.  A  proposi- 
tion, according  to  the  common  simple 
definition,  which  is  sufficient  for  our 
purpose,  is,  diacourie,  m  inkick  some- 
thlng  u  affirmed  or  dcjiied  of  tome- 
iking.  Thus,  In  the  proposition.  Gold 
is  yellow,  the  quantity  ^lote  is 
a£nned  oE  the  substance  yold.  In 
the  proposition,  Franklin  was  nut 
bom  in  England,  the  fact  ciprcssed 
by  the  words  born  in  Engbind  ia 
denied  of  the  man  Franklin. 

Every  proposition  consists  of  three 
parta  :  the  Snbject,  the  Predicate,  and 
the  Copula.  The  predicate  is  the 
name  denoting  that  which  is  affintied 
OF  denied.  The  snbjeot  is  the  name 
denoting  tha  persun  or  thing  which 
soinethtDfT  is  aflinned  or  denied  of. 
The  copiiJa  is  the  sign  denoting  that 
there  ia  an  affirmation  or  denial ;  and 
thereby  enabling  the  hearer  or  reader 
to  distmguish  a  proposition  from  any 
other  kuid  of  discourse.  Thus,  in 
the  proposition,  the  earth  is  round, 
the  Predicate  is  the  word  round, 
which  denotes  the  quality  affirmed, 
or  (as  the  phrase  is)  predicated :  t/ie 
cartli,  words  denotingtlie  object  which 
that  quality  ia  affirmed  of,  compot^o 
the  Subject ;  the  word  U,  which  serves 
as  the  connecting  mark  between  the 
subject  and  predicate,  to  show  that 
one  of  them  ia  affirmed  of  the  other, 
is  called  the  Copula. 

Diamissing,  for  the  present,  the 
copula,  of  which  more  will  be  said 
hereafter,  every  proposition,  then, 
conaista  of  at  least  two  names  ;  brings 
together  tn'o  names,  in  a  particular 
manner.  This  is  already  a  first  step 
towards  what  we  are  in  quest  of.  It 
appears  from  this,  that  for  an  act  of 
belief,  one  object  is  not  sufficient ; 
the  simplest  act  of  belief  supposes, 
and  has  something  to  do  with,  Iteo 
objects :  two  names,  to  say  the  least ; 

of  something)  two  namcabU  thinga. 
A  large  cla^  of  thinkers  would  cut 
the  matter  short  by  saying,  two  idfas. 
They  would  say,  that  the  subject  and 
predicate  are  both  of  them  names  of 
ideas,  the  idea  of  gold,  for  instance, 
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and  the  idea  of  yellow ;  and  that 
what  takes  place  (or  part  of  what 
takes  place)  m  the  act  of  belief,  con- 
sists in  bringing  (as  it  is  often  ex- 
pressed) one  of  these  ideas  under  the 
other.  But  this  we  are  not  yet  in  a 
condition  to  say :  whether  such  be 
the  correct  mode  of  describing  the 
phenomenon,  is  an  after  considera- 
tion. The  result  with  which  for  the 
present  we  must  be  contented,  is, 
that  in  every  act  of  belief  two  objects 
are  in  some  manner  taken  cognizance 
of ;  that  there  can  be  no  belief 
claimed,  or  question  propounded, 
which  does  not  embrace  two  distinct 
(either  material  or  intellectual)  sub- 
jects of  thought ;  each  of  them  cap- 
able, or  not,  of  being  conceived  by 
itself,  but  incapable  of  being  believed 
by  itself. 

I  may  say,  for  instance,  "  the  sun." 
The  word  has  a  meaning,  and  suggests 
that  meaning  to  the  mind  of  any  one 
who  is  listenLg  to  me.  But  suppose 
I  ask  him,  Whether  it  is  true  : 
whether  he  believes  it  ?  He  can  give 
no  answer.  There  is  as  yet  nothing 
to  believe,  or  to  disbelieve.  Now, 
however,  let  me  make,  of  all  possible 
assertions  respecting  the  sun,  the  one 
which  involves  the  least  of  reference 
to  any  object  besides  itself;  let  me 
say,  **  the  sun  exists."  Here,  at  once, 
is  something  which  a  person  can  say 
he  believes.  But  here  instead  of  only 
one,  we  find  two  distinct  objects  of 
conception :  the  sun  is  one  object  ; 
existence  is  another.  Let  it  not  be 
said  that  this  second  conception, 
existence,  is  involved  in  the  first ; 
for  the  sun  may  be  conceived  as  no 
longer  existing.  "The  sun"  does 
not  convey  all  the  meaning  that  is 
conveyed  by  **  the  sun  exists  :  "  "  my 
father"^  does  not  include  all  the 
meaning  of  "my  father  exists,"  for 
he  may  be  dead  ;  "  a  round  square  " 
does  not  include  the  meaning  of  "a 
round  sauare  exists,"  for  it  does  not 
and  cannot  exist.  When  I  say  "  the 
gun,"  "my  father,"  or  "a  roimd 
square,"  I  do  not  call  upon  the  hearer 
for  any  belief  or  disbelief,  nor  can 


either  the  one  or  the  other  be  afforded 
me  ;  but  if  I  say,  "the  sun  exists," 
"  my  father  exists,"  or  a  "  round 
square  exists,"  I  call  for  belief  ;  and 
should,  in  the  first  of  the  three  in- 
stances, meet  with  it ;  in  the  second, 
with  belief  or  disbelief,  as  the  case 
might  be ;  in  the  thirdj  with  dis- 
beJiel 

§  3.  This  first  step  in  the  analysis 
of  the  object  of  belief,  which,  though 
so  obvious,  will  be  found  to  be  not 
unimportant,  is  the  only  one  which 
we  shall  find  it  practicable  to  make 
without  a  preliminary  survey  of  lan- 
guage. If  we  attempt  to  proceed 
further  in  the  same  path,  that  is,  to 
analyse  any  further  the  import  of 
Propositions,  we  find  forced  upon  us, 
as  a  subject  of  previous  consideration, 
the  import  of  Names.  For  every  pro- 
position consists  of  two  names ;  and 
every  proposition  affirms  or  denies 
one  of  these  names,  of  the  other. 
Now  what  we  do,  what  passes  in  our 
mind,  when  we  affirm  or  deny  two 
names  of  one  another,  must  depeiid 
on  what  they  are  names  of ;  since  it 
is  with  reference  to  that,  and  not  to 
the  mere  names  themselves,  that  we 
make  the  affirmation  or  denial.  Here, 
therefore,  we  find  a  new  reason  why 
the  signification  of  names,  and  the 
relation  generally  between  names  and 
the  things  signified  by  them,  must 
occupy  the  preliminary  stage  of  the 
inquiiy  we  are  engaged  in. 

It  may  be  objected  that  the  mean- 
ing of  names  can  guide  us  at  most 
only  to  the  opinions,  possibly  the 
foolish  and  groundless  opinions,  which 
mankind  have  formed  concerning 
things,  and  that  as  the  object  of 
philosophy  is  truth,  not  opinion,  the 
philosopher  should  dismiss  words  and 
look  into  things  themselves,  to  ascer- 
tain what  questions  can  be  asked  and 
answered  in  regard  to  them.  This 
advice  (which  no  one  has  it  in  his 
power  to  follow)  is  in  reality  an  ex- 
hortation to  discard  the  whole  fruits 
of  the  labours  of  his  predecessors, 
and  conduct  him.ae\i  ^a  il  \i&  \<^x^  N;^^ 
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lint  perMD  whn  had  ever  tuined  an 
iutjuiring  eye  upon  nuturo.  What 
(loeB  aa;  one's  personal  knowledge  of 
Tbrogi  amount  to,  after  subtractiiLg 
all  which  he  bus  acquired  by  meaoB 
of  the  words  of  other  peo|)le  !  Even 
after  be  has  learned  as  much  oa  people 
nlually  do  loam  from  others,  will  the 
notions  of  thiogs  contained  in  his 
indiviihial  mind  afford  ae  sufficient  a, 
baai«  for  a  ciUaloj/ue  rauonntf  as  the 
notions  which  an  in  tiie  minds  of  ^I 
mankind  ? 

In  any  enumeration  and  cloaaifica- 
tion  of  Things,  whidi  does  not  set 
out  from  their  names,  no  varieties  of 
things  will  of  com^  be  comprehended 
but  Uioae  reognined  by  the  particular 
inquirer ;  and  it  will  still  remain  to 
be  Bstablbhed,  by  a  subsequent  e^tarai- 
notion  nfnaniei;,  that  the  enumeration 
has  omitted  nothing  which  ought  to 
have  been  incladed.  But  if  wo  begin 
with  names,  and  use  them  as  onr  clue 
to  Hie  things,  we  bring  at  once  before 
US  all  the  dietiuctione  which  have 
been  rccogaieed,  not  hy  a  aingle 
inquirer,  but  by  all  inquiretB  taken 
together.  It  doubtlesa  may,  and  I 
b^eve  it  will,  be  found,  that  man- 
kind have  multiplied  the  varieties 
nrniecesBBrily,  and  have  imagined  dis- 
tinotiona  among  things,  where  there 
were  only  distinctions  in  the  manner 
of  nMiiing  them.  But  we  are  not 
entitled  to  assume  this  in  the  com- 
mencement. We  must  begin  by  re- 
cognising the  distinctions  mode  by 
ordinary  language.  If  some  of  these 
appear,  on  a  close  examlmitiDn,  not  to 
be  fimdamental,  the  enumeration  of 
the  different  kjuds  of  realities  maybe 
abridgtd  accordingly.  But  to  impose 
upon  the  f.icts  in  the  first  instance 
the  yoke  of  a  theory,  while  the 
grounds  of  the  theory  ore  reserred  for 
'r>n  in  a  subsequent  stage,  is 
loorse  which  a  logician  con 
>Da1)ly  adopt. 


CHAPTER  n. 


S  I.  "ASAil^"Bayfl  Hobbffi,"  "is 
.  word  taken  at  pleasure  to  serve  for 
,  mark  which  may  raise  in  our  mind 

thought  like  to  some  thought  wo 


a  sign  of  what  thought  the  spealccr 
hadt  before  in  his  mhid."  This 
simple  definition  of  a  name,  as  a  word 
[or  set  of  words)  serviug  the  double 
purpose  of  a  mark  to  recall  to  our- 
selves the  likeness  of  a  former  thought, 
and  a  sign  to  make  it  known  to  others, 
appears  unexceptionable.  Names, 
Indeed,  do  much  mora  than  this  ;  but 
whatever  else  they  do,  grows  out  of, 
and  is  the  result  of  this :  as  will 
appear  in  its  proper  place. 

Are  names  more  properly  said  to 
be  the  names  of  things,  or  of  our 
ideas  of  things  ?  The  finit  is  the  ex- 
presaion  in  common  use ;  the  last  is 
that  of  some  metaphysicians,  who  con- 
ceived that  in  adopting  it  they  were 
introducing  a  highly  important  dis- 


quotud,  seemi 
latter  opinion,  "  But  seeing,"  ha  con- 
tinues, "  names  ordered  in  speech  (04 
is  defined)  are  signs  of  our  ooncep- 
tions,  it  is  manifest  they  ore  not  signs 
of  the  things  themselveH ;  fur  that 
the  sound  of  this  word  tlone  should 
be  the  sign  of  a  stone,  cannot  be 
undemtood  in  any  sense  but  this,  that 
he  that  bears  it  coUecta  that  ho  that 
pronounces  it  thinks  of  a  stone." 

If  it  he  merely  meant  that  the  con- 
ception alone,  and  not  the  thing  itself, 
is  recalled  by  the  name,  or  imparted 
to  the  bearer,  this  of  course  cauniit 
bs  denied.  Nevertheless,  there  seems 
good  reason  for  adhering  to  the 
common  usage,  and  calling  (as  indeed 
Hobbes  himself  does  in  other  places) 
the  word  nil  the  umnc  of  the  sun, 
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and  not  the  name  of  our  idea  of  the 
Bun«  "For  names  are  not  intended 
only  to  make  the  hearer  conceive 
what  we  conceive,  but  also  to  inform 
him  what  we  believe.  Now,  when  I 
use  a  name  for  the  purpose  of  express^ 
ing  a  belief,  it  is  a  belief  concerning 
the  thing  itself,  not  concerning  my 
idea  of  it.  When  I  say,  "  the  sun  is 
the  cause  of  day,''  I  do  not  mean  that 
my  idea  of  the  sun  causes  or  excites 
in  me  the  idea  of  day :  or  In  other 
words,  that  thinking  of  the  sun  makes 
me  think  of  day.  I  mean,  that  a 
certain  physical  fact,  which  is  called 
the  sun's  presence  (and  which,  in  the 
tdtimate  analysis,  resolves  itself  into 
sensations,  not  ideas)  causes  another 
physical  fact,  which  is  called  day. 
It  seems  proper  to  consider  a  word 
as  the  name  of  that  which  we  intend 
to  be  understood  by  it  when  we  use 
it ;  of  that  which  any  fact  that  we 
assert  of  it  is  .to  be  understood  of ; 
that,  in  short,  concerning  which,  when 
we  employ  the  woiH,  we  intend  to  give 
information.  Names,  therefore,  shall 
always  be  spoken  of  in  this  work  as 
the  names  of  things  themselves,  and 
not  merely  of  our  ideas  of  things. 

But  the  question  now  arises,  of  what 
things  ?  and  to  answer  this  it  is  neces- 
sary to  take  into  consideration  the 
different  kinds  of  names. 

§  2.  It  is  usual,  before  examining 
the  various  classes  into  which  names 
are  commonly  divided,  to  begin  by 
distinguishing  from  names  of  every 
description,  those  words  which  are 
not  names,  but  only  parts  of  names. 
Among  such  are  reckoned  particles, 
as  of,  to,  truly,  often;  the^  inflected 
cases  of  noims  substantive,  as  me,  him^ 
Johns;  and  even  adjectives,  as  large, 
heavy.  These  words  do  not  express 
things  of  which  anything  can  be 
affirmed  or  denied.  We  cannot  say. 
Heavy  fell,. or  A  heavy  fell ;  Truly, 
or  A  truly,  was  asserted ;  Of,  or  An 
of,  was  in  the  room.  Uidess,  indeed, 
we  are  speaking  of  the  mere  words 
themselves,  as  when  we  say,  Truly  is 
an  English  word,  or.   Heavy  is  an 


adjective.  In  that  case  they  are  com- 
plete names,  viz.  names  of  those  parti* 
cular  sounds,  or  of  those  particular 
collections  of  written  characters.  This 
employment  of  a  word  to  denote  the 
mere  letters  and  syllables  of  which  it 
is  composed,  was  termed  by  the  school- 
men the  snppositio  mnterialis  of  the 
word.  In  any  other  sense  we  cannot 
introduce  one  of  these  words  into  the 
subject  of  a  proposition,  unless  in 
combination  with  other  words ;  as, 
A  heavy  body  fell,  A  truly  important 
fact  was  asserted,  A  m£mb€r  of  parlia* 
ment  was  in  the  room. 

An  adjective,  however,  is  capable 
of  standing  by  itself  as  the  predicate 
of  a  proposition;  as  when  we  say, 
Snow  is  white ;  and  occasionally  even 
as  the  subject,  for  we  ms^  say,  White 
is  an  agreeable  colour.  The  adjective 
is  often  said  to  be  so  used  by  a  gram- 
matical ellipsis :  Snow  is  white,  in- 
stead of  Snow  is  a  white  object : 
White  is  an  agreeable  colour,  instead 
of,  A  white  colour,  or.  The  colour 
white,  is  agreeable.  The  Greeks  and 
Romans  were  allowed,  by  the  rules  of 
their  language,  to  employ  this  ellipsis 
universally  in  the  subject  as  well  as 
in  the  predicate  of  a  proposition.  In 
English  this  cannot,  generally  speak- 
ing, be  done.  We  may  say,  The 
earth  is  round;  but  we  cannot  say, 
Round  is  easily  moved ;  we  must  say, 
A  round  object.  This  distinction, 
however,  is  rather  grammatical  than 
logical.  Since  there  is  no  difference 
of  meaning  between  round,  and  a 
round  object,  it  is  only  custom  which 
prescribes  that  on  any  given  occasion 
one  shall  be  used,  and  not  the  other. 
We  shall,  therefore,  without  scruple, 
speak  of  adjectives  as  names,  whether 
in  their  own  right,  or  as  representa- 
tive of  the  more  circuitous  forms  of 
expression  above  exemplified.  The 
other  classes  of  subsidiary  words  have 
no  title  whatever  to  be  considered  as 
names.  An  adverb,  or  an  accusative 
case,  cannot  under  any  circumstances 
(except  when  their  mere  letters  and 
syllables  are  spoken  of)  figure  as  one 
of  the  terms  of  a  proposition. 
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Worda  which  are  not  citpablo  of 
Vieiug  uBad  aa  namtB,  bat  only  as 
jinrts  oE  nani^,  wure  called  by  souie 
of  the  Bclioolmen  Syncategoremtitia 
tarma :  from  alir,  with,  and  KaT7iyoi>/<ii, 
to  predicate,  because  it  viae  onl;  mtk 
aotoe  other  word  thnt  they  coiild  be 
predicated,  A  word  whiii  could  be 
used  either  as  the  Eabject  or  predicate 
ol  a,  propoBitioH  without  biJng  accuui- 
paniod  by  any  other  vtmil,  vmn  tunned 
bj  the  aanie  authorities  a  Cattgnro- 
matio  term.  A  combination  uf  one 
or  mora  Categorematic,  aud  one  or 
more  SjncatHgorematic  words,  as  A 
heavy  body,  or  A  cionrt  of  juatice, 
they  sometirnes  called  a  mixed  term  ; 
but  this  Eeems  a  needless  multiplica- 
tion of  technical  eiptesaionB.  A 
mixed  term  is,  in  the  only  useful 
sense  of  the  word,  Categoreuiatia. 
It  belongs  to  the  class  nf  what  have 
been  called  many- worded  names, 

For,  as  one  word  is  frequently  not 
a  name,  but  ouly  part  of  a  name,  bo 
a  uui[iber  of  words  often  compose  one 
single  name,  aud  no  more.  These 
words,  "  The  place  which  the  wisdom 
□r  policy  of  antiquity  hod  destined 
for  the  residence  of  the  Abyeainian 
prince%"  Form  iu  the  estimation  of 
the  li^ician  only  one  name ;  one 
Oat^orematic  term.  A  mode  of  de- 
termining whether  auy  set  of  words 
makes  only  one  name,  or  more  than 
one,  ifl  by  predicating  Komething  of  it, 
and  observioi;  whether,  by  this  pre- 
dication, we  malie  only  one  assertion 
or  Mcveral.  Thus,  when  we  say,  John 
Mokes,  who  was  the  mayor  of  the 
town,  died  yesterday — by  this  predi- 
cation we  make  but  one  assertion  ; 
whence  it  appears  that  "  John  Noltes, 
who  was  the  mayor  of  the  town,"  is  no 
more  than  cue  name.  It  Is  true  that 
in  this  propoaitiou,  besides  the  asser- 
tion that  John  Nokes  died  yesterday, 
tliere  is  included  another  insertion, 
namely,  that  John  Nokes  was  mayor 
of  the  town.  But  this  last  assertion 
was  already  mmte  :  we  did  not  make 
it  by  addmg  the  predicate,  "  died 
yesterday."  Suppose,  however,  that 
the  words  had  been,  John  Nokes  and 


the  mayor  of  the  town,  they  would 
have  formed  two  names  instead  of 
one.  l''or  when  we  say,  John  Nokes 
and  the  mayor  of  the  tuwit  died  yes- 
terday, we  niiiko  twct assertions  :  one, 
that  John  Nokes  died  yostorday  ;  the 
other,  that  the  mayor  of  the  town 
died  yesterday. 

It  being  needless  to  illustrate  at 
any  greater  length  the  subject  ot 
many-wurded  names,  we  proceed  to 
the  distinctions  which  have  been 
established  among  names,  not  accord- 
ing to  the  words  they  are  composed 
of,  but  according  to  their  signilica- 


g  3,  All  names  are  names  of  some- 
thing, real  or  imaginary ;  but  all 
things  have  not  names  appropriated 
to  them  individually,  For  some  in- 
dividual objects  we  require,  and  con- 
sequently have,  separate  distinguish- 
ing names  ;  there  is  aname  for  every 
person,   and    for   every   remarkable 

C'  hce.  Other  objacts,  of  which  we 
ve  not  occasion  to  Epeak  so  fre- 
quently, we  do  not  designate  by  a 
name  of  their  own ;  hut  when  the 
necessity  arises  for  naming  them,  we 
do  so  by  putting  together  several 
woi'ds,  each  of  which,  by  itself,  might 
be' and  is  used  for  an  indeSnits  num- 
ber of  other  objects  ;  ss  when  I  say, 
(iis atone."  "this"  and  "stone"  being, 
each  of  them,  names  that  may  be  used 
of  many  other  objects  besides  the  par- 
ticular oue  meant,  though  the  only 
object  of  which  they  can  both  be  used 
at  the  given  moment,  omuisteutly 
with  their  sigiuScation,  may  be  tliu 
one  of  which  I  wish  to  speak. 

Were  this  the  sole  purpose  fur 
which  names,  that  ara  common  to 
more  things  than  one,  could  be  em- 
ployed ;  if  they  only  served,  by 
mutually  limiting  each  other,  fo  afford 
a  designation  for  such  individual  ob- 
jects as  have  no  names  of  their  own  : 
they  could  only  be  ranked  among 
contrivances  for  economiiiog  tjie  use 
of  language.  But  it  is  evident  that 
this  is  nut  their  sole  function.  It  is 
by  their  means  that  we  are  enabled 
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to  assert  general  propositions ;  to 
affirm  or  deny  any  predicate  of  an 
indefinite  number  of  things  at  once. 
The  distinction,  therefore,  between 
general  names,  and  individual  or  singu- 
lar names,  is  fundamental ;  and  may 
be  considered  as  the  first  grand  divi- 
sion of  names. 

A  general  name  is  familiarly  de- 
fined, a  name  which  is  capable  of 
being  truly  affirmed,  in  the  same 
sense,  of  each  of  an  indefinite  number 
of  things.  An  individual  or  singular 
name  is  a  name  which  is  only  capable 
of  being  truly  affirmed,  in  the  same 
sense,  of  one  thing. 

Thus,  man  is  capable  of  being 
truly  affirmed  of  John,  George,  Mary, 
and^ther  persons  without  assignable 
limit ;  and  it  is  affirmed  of  all  of 
them  in  the  same  sense ;  for  the  word 
man  expresses  certain  qualities,  and 
when  we  predicate  it  of  those  persons, 
we  assert  that  they  all  possess  those 
qualities.  But  John  is  only  capable 
of  being  truly  affirmed  of  one  single 
person,  at  least  in  the  same  sense. 
For,  though  there  are  many  persons 
who  bear  that  name,  it  is  not  con- 
ferred upon  them  to  indicate  any 
qualities,  or  anything  which  belongs 
to  them  in  common ;  and  cannot  be 
said  to  be  affirmed  of  them  in  any 
sense  at  all,  consequently  not  in  the 
same  sense.  ''The  king  who  suc- 
ceeded William  the  Conqueror,"  is 
also  an  individual  name.  For,  that 
there  cannot  be  more  than  one  person 
of  whom  it  can  be  truly  affirmed,  is 
implied  in  the  meaning  of  the  words. 
Even  **the  king,"  when  the  occasion  or 
the  context  defines  the  individual  of 
whom  it  is  to  be  understood,  may  justly 
be  regarded  as  an  individual  name. 

It  is  not  unusual,  by  way  of  ex- 
plaining what  is  meant  by  a  general 
name,  to  say  that  it  is  the  name  of  a 
doss.  But  this,  though  a  convenient 
mode  of  expression  for  some  purposes, 
is  objectionable  as  a  definition,  since 
it  explains  the  clearer  of  two  things 
by  the  more  obscure.  It  would  be 
more  logical  to  reverse  the  proposi- 
tion, and  turn  it  into  a  definition  of 


the  word  cfass :  ''  A  class  is  the  inde- 
finite multitude  of  individuals  denoted 
by  a  general  name." 

It  is  necessary  to  diBtmgviiah  general 
from  collective  names.  A  general  name 
is  one  which  can  be  predicated  of  each 
individual  of  a  multitude  ;  a  collec- 
tive name  cannot  be  predicated  of 
each  separately,  but  only  of  all  taken 
together.^  **The  76th  regiment  of 
foot  in  the  British  army,"  which  is 
a  collective  name,  is  not  a  general 
but  an  individual  name  ;  for  though 
it  can  be  predicated  of  a  multitude  of 
individual  soldiers  taken  jointly,  it 
cannot  be  predicated  of  them  severally. 
We  may  say,  Jones  is  a  soldier,  and 
Thompson  is  a  soldier,  and  Smith  is 
a  soldier,  but  we  cannot  say,  Jones 
is  the  76th  regiment,  and  Thompson 
is  the  76th  regiment,  and  Smith  is 
the  76th  regiment.  We  can  only  say, 
Jones,  and  Thompson,  and  Smith,  and 
Brown,  and  so  forth  (enumerating  all 
the  soldiers),  are  the  76th  regiment 

"The  76th  regiment"  is  a  collec- 
tive name,  but  not  a  general  one  :  "  a 
regiment "  is  both  a  collective  and  a 
general  name.  General  with  respect 
to  all  individual  regiments,  of  each  of 
which  separately  it  can  be  affirmed  : 
collective  with  respect  to  the  indi- 
vidual soldiers  of  whom  any  regiment 
is  composed. 

§  4.  The  second  general  division  of 
names  is  into  concrete  and  abstract. 
A  concrete  name  is  a  name  which 
stands  for  a  thing ;  an  abstract  luime 
is  a  name  which  stands  for  an  aV^ri- 
bute  of  a  thing.  Thus  John^  the  sea, 
this  table,  are  names  of  things.  White, 
also,  is  the  name  of  a  thing,  or  rather 
of  things.  Whiteness,  again,  is  the 
name  of  a  quality  or  attribute  of 
those  things.  Man  is  a  name  of 
many  things  ;  humanity  is  a  name  of 
an  attribute  of  those  things.  Old  is 
a  name;  of  things ;  old  age  is  a  nanae 
of  one  of  their  attributes. 

I  have  used  the  words  concrete  and 
abstract  in  the  sense  annexed  to  them 
by  the  schoolmen,  who,  notwithstand- 
ing the  imperfections  of  their  philo^ 
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Bophy,  were  nncivalled  in  the  con- 
Btruction  of  teohnjcat  language,  and 
whose  deSniUoni^  iii  logic  at  leBist, 
though  they  never  went  more  than  a 
little  way  into  the  subject,  have 
seldom,  I  think,  been  altered  but  to 
be  npoiled.  A  practice,  bowever,  haa 
grown  up  in  more  modem  times, 
iriiich,  if  not  jntroduoed  by  Locke, 
has  gained  ouirenoy  chiefly  from  hia 
example,  of  applying  the  expreasiou 
"abstract  name"  to  all  namee  which 
are  the  result  of  atstraction  or  gene- 
mJisatton,  and  conaeqaently  to  all 
general  namei;,  instead  of  oonfining  it 
to  the  namea  of  attributes.  Themeta- 
phjBiciani!  of  the  Oondilbc  Hohool, — 
irbose  admiration  of  Locke,  passing 
over  the  profaundeat  ipeculationa  of 
that  tru!y  original  geniue,  usually 
foatens  with  peoulior  eagemeas  upon 
hifl  weake«t  points,. — have  gone  on 
imitating  him  in  this  abuse  of  lan- 
guage, until  there  is  now  some  diffi- 
culty in  restoring  the  word  to  its 
original  signiScatJon.  A  more  wanton 
altemtion  in  the  meaning  of  a  word 
IB  rarely  to  be  met  wiUi ;  for  the 
expression  general  name,  the  eiact 
equivalent  of  which  eiiats  in  all  lan- 
guages I  am  acquainted  with,  was 
alnaidy  anBilable  for  the  purpose  to 
which  al/tlmei  has  been  uusappro- 
priated,  wliUe  the  misappropriation 
leaves  that  important  class  of  words, 
the  names  of  attributes,  without  any 
campact  distinctive  appellation.  The 
old  acceptation,  however,  has  not 
cone  so  oompletely  out  of  use,  as  to 
deprive  those  who  still  adhere  to  It  of 
all  chance  of  being  understood.  By 
aUtraat,  then,  I  shall  olwaya,  in  Logic 
proper,  mean  the  opposite  of  conerele; 

attribute ;  by  a  concrete  name,  the 
name  of  an  object. 

Do  abstract  names  belong  to  the 
class  of  general,  or  to  that  of  singular 
names  !  Some  of  them  are  certainly 
general.      I  mean  those   which   are 

attribute,  but  of  a  chi^  of  attributes. 
Such  is  the  word  cohur.  which  is  a 
name  cotnin^ni  to  whitent'Ss,  rrdiitsa 


&c.  Such  is  even  the  word  white- 
ness, in  respect  of  the  different  sbndes 
of  whiteneas  to  which  it  is  applied  in 
commcn :  the  word  magnitude,  in 
respect  of  the  various  degrees  of  mag- 
nitnde  and  the  varioua  dimensions  of 
space  ;  the  word  weight,  in  respect  of 
the  various  degrees  of  weight.  Such  _ 
also  is  the  word  attrH/ule  itself,  the 
aommon  name  of  all  particular  attri- 
butes. But  when  only  one  attribute, 
neither  variable  in  degree  nor  in  kind, 
is  designated  by  the  name  ;  as  vislble- 
ness ;  tongiblenesa  ;  equality  ;  square- 
ness 1  milkwhitenesB  ;  then  the  name 
can  hardly  be  considered  genera!  ;  for 
though  it  denotes  an  attribute  of 
many  different  objects,  the  attrihiito 
itself  Is  always  conceived  as  one,  not 
many.*  To  avoid  needless  logo- 
machies, the  best  (xrarse  would  pro- 
bably be  to  consider  these  names  as 
neither  general  nor  individual,  and  to 
place  them  in  a  class  apart. 

It  may  be  objected  to  our  definition 
of  an  abstract  name,  that  not  only  the 
names  which  we  have  called  abstract, 
but  adjectives,  which  we  have  placed 

attributes ;  that  vihUe,  for  example, 
Ls  as  much  the  name  of  the  colour  as 
tokiteneiaia.  But(aa  before  remarked) 
a  word  ought  to  be  considered  as  the 
name  of  that  which  we  intend  to  be 
understood  by  it  when  we  put  it  to 
its  prinnipal  use,  that  is,  when  we 
employ  it  in  preiiication.  When  we 
say  snow  is  white,  milk  is  white, 
linen  is  white,  we  do  not  mean  it  to 
be  nnderstood  that  snow,  or  linen,  or 
milk,  Is  a  colour.  We  mean  that  they 
are  things  having  the  colour.  Tho 
reverse  is  the  cane  with  the  word 
whiteness ;  what  wo  affirm  to  be 
whiteness  is  not  snow,  but  the  colour 
of  snow.  Whiteness,  therefore,  is 
the  name  of  the  colour  eicluaively  ; 
white  is  a  name  of  all  things  what- 
ever having  the  colour  ;  a  name,  not 
of  the  quality  of  whiteness,  but  of 
every  white  object.  It  is  true,  this 
name  was  given  to  alt  those  vorioos 
■  Vide  Infra,  nolo  at  tho  end  of  |  j,  book 
il   ollB]).  li. 
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objects  on  account  of  the  quality  ;  and 
we  may  therefore  say,  without  impro- 
priety, that  the  quality  forms  part  of 
its  signification ;  but  a  name  can 
only  be  said  to  stand  for,  or  to  be  a 
name  of,  the  things  of  which  it  can 
be  predicated.  We  shall  presently 
see  that  all  names  which  can  be  said 
to  have  any  signification,  all  names 
by  applying  wMch  to  an  individual 
we  give  any  information  respecting 
that  individual,  may  be  said  to  imply 
an  attribute  of  some  sort;  but  they 
are  not  names  of  the  attribute ;  it 
has  its  own  proper  abstract  name. 

§  5.  This  leads  to  the  consideration 
ol  a  third  great  division  of  names, 
into  connotatvoe  and  non-connotative, 
the  latter  sometimes,  but  improperly, 
called  ahiolwte.  This  is  one  of  the 
most  important  distinctions  which  we 
shidl  have  occasion  te  point  out,  and 
one  of  those  which  go  deepest  into 
the  nature  of  language. 

A  non-connotative  term  is  one 
which  signifies  a  subject  only,  or  an 
attribute  only.  A  connotative  term 
is  one  which  denotes  a  subject,  and 
implies  an  attribute.  By  a  subject  is 
here  meant  anything  which  possesses 
attributes.  Thus  John,  or  London, 
or  England,  are  names  which  signify 
a  subject  only.  Whiteness,  length, 
virtue,  signify  an  attribute  only. 
None  of  these  names,  therefore,  are 
connotative.  But  whUe^  tong^  virtuous, 
are  connotative.  The  word  white,  de« 
notes  all  white  things,  as  snow,  paper, 
the  foam  of  the  sea,  &c.,  and  implies, 
or  in  the  language  of  the  schoolmen, 
connotes*  the  attribute  whiteness. 
The  word  white  is  not  predicated  of 
the  attribute,  but  of  the  subjects, 
snow,  &c. ;  but  when  we  predicate  it 
of  them,  we  convey  the  meaning  that 
the  attribute  whiteness  belongs  to 
them.  The  same  may  be  said  of  the 
other  words  above  cited.  Virtuous, 
for  example,  is  the  name  of  a  class, 
which  in<dQdes  Socrates,  Howard,  the 

*  Notartf  to  mark ;  (7<mnotare,  to  mark 
along  vUh  ;  to  mark  one  thing  mth  or  in 
addition  to  another. 


Man  of  Ross,  and  an  undefinable 
number  of  other  individuals,  past, 
present,  and  to  come.  These  indi- 
viduals, collectively  and  severally,  can 
alone  be  said  with  propriety  to  be 
denoted  by  the  word :  of  them  alone 
can  it  properly  be  said  to  be  a  name. 
But  it  is  a  name  applied  to  all  of 
them  in  consequence  of  an  attribute 
which  they  are  supposed  to  possess  in 
common,  the  attribute  which  has  re* 
ceived  the  name  of  virtue.  It  is 
applied  to  all  beings  that  are  con- 
sidered to  possess  this  attribute  ;  and 
to  none  which  are  not  so  considered. 

All  concrete  general  names  are  con- 
notative. The  word  man,  for  example, 
denotes  Peter,  Jane,  John,  and  an  in- 
definite number  of  other  individuals, 
of  whom,  taken  as  a  class,  it  is  the 
name.  But  it  is  applied  to  them, 
because  they  possess,  and  to  signify 
that  they  possess,  certain  attributes. 
These  seem  to  be,  corporeity,  animal 
life,  rationality,  and  a  certain  external 
form,  which  for  distinction  we  call 
the  human.  Every  existing  thing, 
which  possessed  all  these  attributes, 
would  be  called  a  man  ;  and  anything 
which  possessed  none  of  them,  or 
only  one,  or  two,  or  even  three  of 
them  without  the  fourth,  would  not 
be  so  called.  For  example,  if  in  the 
interior  of  Africa  there  were  to  be 
discovered  a  race  of  animals  possess- 
ing reason  equal  to  that  of  human 
beings,  but  with  the  form  of  an  ele- 
phant, they  would  not  be  called  men. 
Swift's  Houyhnhnms  would  not  be  so 
called.  Or  if  such  newly-discovered 
beings  possessed  the  form  of  man 
without  any  vestige  of  reason,  it  is 
probable  that  some  other  name  than 
that  of  man  would  be  found  for  them. 
How  it  happens  that  there  can  be 
any  doubt  about  the  matter,  will 
appear  hereafter.  The  word  Tnan, 
therefore,  signifies  all  these  attributes, 
and  all  subjects  which  possess  these 
attributes.  But  it  can  be  predicated 
only  of  the  subjects.  What  we  call 
men,  are  the  subjects,  the  individual 
Stiles  and  Nokes ;  not  the  qualities 
by  which  their  Tiumanity  ia  cowstv 
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tuted.  The  naiua,  therefore,  is  aaid 
ta  signify  the  subjeuts  direct!!/,  ^^^ 
attributas  imiirccUy ;  it  dcnolet  the 
aulijectn,  anil  implies,  or  invnlves,  or 
indiuatea,  or  aa  we  aholl  eay  bence- 
focth  conaolet,  the  attributtH.     It  is 


Connotativs  *  muuea  have  hence 
been  also  called  deHomiitative,  because 
the  subject  which  thay  denote  Ib  do. 
nominated  by,  or  reoeives  a  name 
from,  the  attribute  which  they  con- 
note. Snow,  and  other  objects,  re- 
ceive the  nama  white,  because  they 
poesess  the  attribute  which  is  called 
whiteness ;  Peter,  James,  and  others 
receive  tlie  name  man  because  they 
possess  the  attributes  which  are  cini- 
sldcred  to  constitute  humanity.  The 
attrifaate,  or  attributes,  may  thcrefors 
be  said  to  deuominate  those  objects, 
or  to  giie  them  a  common  name. 

It  lias  been  seen  that  all  concrete 
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,xnes,  though  the  names 
only  of  attributes,  may  in  some  in- 
stances be  justly  causidered  aa  con- 
Dotative  ;  for  attributes  themselves 
mayhave  attributes  ascribed  to  them  ; 
and  a  ward  which  denotes  itttribntes 
may  connote  an  attribute  of  these 
attributes.  Of  this  description,  for 
example,  is  such  a,  word  as  fault  ; 
,  enuivolent  to  bad  or  htir^vl  qualtlif. 
This  word  is  a  Damo  common  to  many 
attributes,  and  connotes  hnrtfnlness, 
an  attribute  of  those  various  attri- 
butes. "When,  for  example,  wo  say 
that  slowness,  in  a  horse,  is  a  fault, 
we  do  not  mean  that  the  slow  move- 
menC,  the  actual  change  of  place  of 
the  slow  horse,  is  a  bad  thmg,  but 
that  the  property  or  peculiarity  of 
the  horse,  from  which  it  derives  thut 


*  Ardibiahop  Wbutclr,  who,  in 


editlcm 


iQtc,"  it  Ik  nal^  1  think,  flttod  tosuppl; 
pliiuaultlu]  WDi4CDtinotaUyeia  sulou- 


name,  the  quality  of  being  a  slow 
mover,  is  an  undesirable  peculiarity. 

In  regard  to  those  concrete  names 
which  are  not  general  but  individual, 
a  distinction  must  be  made. 

Proper  names  are  uot  connotative  : 
they  denote  the  individuals  who  are 
called  by  them ;  but  they  do  not 
iudicate  or  imply  any  attributes  as 
belonging  to  those  individuals.  Wlien 
we  name  a  child  by  the  name  of  Paul, 
or  a  dog  by  the  name  Cssar,  these 
names  are  simply  marks  used  to  en. 
able  those  IniUviduala  to  ba  made 
subjects  of  discoarse.  It  may  be 
said,  indeed,  that  we  munt  have  bad 
some  reason  for  giving  them  those 
names  rather  than  any  others  ;  and 
this  is  true ;  but  the  name,  once 
given,  ia  independent  oE  the  reason. 
A.  man  may  have  been  named  John, 
because  that  wob  the  name  of  bis 
father  ;  a  town  may  have  been  named 
Dartmouth,  because  it  ia  aituated  at 
the  mouth  of  tbe  Dari;.  But  it  is  no 
port  of  the  significntion  of  the  word 
Jehn,  that  the  father  of  the  person 

even  of  the  word  Dartmouth,  to  be 
xituated  at  the  mouth  of  tbe  Dart. 
U  sand  should  choke  up  the  mouth  of 
the  river,  or  an  earthquake  change  it 
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1,  the  name  of  the  town 
lecessarily  be  ebonged. 
That  fact,  therefore,  can  form  no 
part  of  the  signification  of  the  word  ; 
for  otherwise,  when  the  fact  con- 
fessedly ceased  to  be  true,  no  one 
would  any  longer  think  of  applying 
the  name.  Proper  munea  are  attached 
to  tbe  objects  themselves,  and  are  not 
dependent  on  tbe  continuance  of  any 
attribute  of  the  object. 

But  there  is  another  kind  of  names, 
which,  although  they  ara  individual 
names,  that  is,  prodioabiB  only  of  one 
object,  ore  really  oonnotative.  For, 
though  we  may  give  to  an  individual 
a  name  utterly  unmeaning,  which  we 
call  a  proper  name, — a  word  which 
answers  the  purpose  of  showing  what 
thing  it  is  wc  are  talking  about,  but 
not  of  telling  anything  about  it;  yet 
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a  name  peculiar  to  an  individual  is 
not  necessarily  of  this  description.  It 
may  be  significant  of  some  attribute, 
or  some  union  of  attributes,  which, 
being  possessed  by  no  object  but  one, 
determines  the  name  exclusively  to 
that  individual.  "The  sun"  is  a 
name  of  this  description;  "God," 
when  used  by  a  monotheist,  is  another. 
These,  however,  are  scarcely  examples 
of  what  we  are  now  attempting  to 
illustrate,  being,  in  strictness  of  lan- 
guage, general,  not  individual  names : 
for,  however  they  may  be  in  fact  pre- 
dicable  only  of  one  object,  there  is 
nothing  in  the  meaning  of  the  words 
themselves  which  implies  this :  and, 
accoidingly,  when  we  are  imagining 
and  not  affirming,  we  may  speak  of 
many  suns ;  and  the  majority  of  man* 
kind  have  believed,  and  still  believe, 
that  there  are  many  gods.  But  it  is 
easy  to  produce  words  which  are  real 
instances  of  connotative  individual 
names.  Jt  may  be  part  of  the  mean- 
ing of  the  connotative  name  itself, 
that  there  can  exist  but  one  individual 
possessing  the  attribute  which  it  con- 
notes :  as  for  instance,  "  the  only  son 
of  John  Stiles  ; "  "  the  first  emperor 
of  Rome."  Or  the  attribute  connoted 
may  be  a  connexion  with  some  deter- 
minate event,  and  the  connexion  may 
be  of  such  a  kind  as  only  one  indi- 
vidual could  have ;  or  may  at  least  be 
such  as  only  one  individual  actually 
bad ;  and  this  may  be  implied  in  the 
form  of  the  expression.  "  The  father 
of  Socrates"  is  an  example  of  the 
one  kind  (since  Socrates  could  not 
have  had  two  fathers) ;  "  the  author 
of  the  Biad,"  "  the  murderer  of  Henri 
Quatre,"  of  the  second.  For,  though 
it  is  conceivable  that  more  persons 
than  one  might  have  participated  in 
the  authorship  of  the  Iliad,  or  in  the 
murder  of  Henri  Quatre,  the  employ- 
ment of  the  article  tJie  implies  that, 
in  fact,  this  was  not  the  case.  What 
is  here  done  by  the  word  tJiCf  is  done 
in  other  cases  by  the  context :  thus, 
*' Caesar's  army  is  an  individual 
name,  if  it  appears  from  the  context 
that  the  army  meant  b  that  which 


Csesar  commanded  in  a  particular 
battle.  The  still  more  general  ex- 
pressions, "the  Roman  army,"  or 
"  the  Christian  army,"  may  be  indi- 
vidualised in  a  similar  manner.  An- 
other case  of  frequent  occurrence  has 
already  been  noticed  ;  it  is  the  follow- 
ing. The  name,  being  a  many- worded 
one,  may  consist,  in  the  first  place,  of 
a  general  name,  capable  therefore  in 
itself  of  being  affirmed  of  more  things 
than  one,  but  which  is,  in  the  second 
place,  so  limited  by  other  words  joined 
with  it,  that  the  entire  expression  can 
only  be  predicated  of  one  object,  con- 
sistently with  the  meaning  of  the 
general  term.  This  is  exemplified  in 
such  an  instance  as  the  following  : 
"  the  present  Prime  Minister  of  Eng- 
land. Prime  Minister  of  England 
is  a  general  name ;  the  attributes 
which  it  connotes  may  be  possessed 
by  an  indefinite  number  of  persons  : 
in  succession  however,  not  simul- 
taneously ;  since  the  meaning  of  the 
name  itself  imports  (among  other 
things)  that  there  can  be  only  one 
such  person  at  a  time.  This  being 
the  case,  and  the  application  of  the 
name  being  afterwards  limited  by 
the  article  and  the  word  present^  to 
such  individuals  as  possess  the  attri- 
butes at  one  indivisible  point  of  time, 
it  becomes  applicable  only  to  one  in- 
dividual. And  as  tliis  appears  from 
the  meaning  of  the  name,  without 
any  extrinsic  proof,  it  is  strictly  an 
individual  name. 

From  the  preceding  observations  it 
will  easily  be  collected,  that  whenever 
the  names  given  to  objects  convey  any 
information,  that  is,  whenever  they 
have  properly  any  meaning,  the  mean- 
ing resides  not  in  what  they  denote, 
but  in  what  they  connote.  The  only 
names  of  objects  which  connote  no- 
thing arejpro^rnames;  and  these  have, 
strictly  spealdng,  no  signification.* 

^  A  writer  who  entitles  his  book  Philo- 
iophy  ;  or,  The  Science  of  Truths  charges  me 
in  hia  very  first  page  (referring  at  the  foot 
of  it  to  this  passage)  with  asserting  thali 
general  names  have  properly  no  significa- 
tion. And  he  repeats  this  a\A5A«xa«u\i  -uv^ivs 
times  in  the  course  oi  YAb  No\\xva»,  ^vXJck. 


iti 


NAMES  AND  ^PROPOSITIONS. 


If,  like  the  robber  in  the  Arabian 
Nights,  we  make  a  mark  with  chalk 
on  a  house  to  enable  us  to  know  it 
again,  the  mark  has  a  purpose,  but  it 
has  not  properly  any  meaning.  The 
chalk  does  not  declare  anything  about 
the  house ;  it  does  not  mean.  This  is 
such  a  person's  house,  or  This  is  a  house 
which  contains  booty.  The  object  of 
making  the  mark  is  merely  distino* 
tiou.  I  say  to  myself,  All  these  houses 
are  so  nearly  alike  that  if  I  lose  sight 
of  them  I  shall  not  again  be  able  to 
distinguish  that  which  I  am  now  look- 
ing at,  from  any  of  the  others  ;  I  must 
therefore  contrive  to  make  the  appear- 
ance of  this  one  house  unlike  that  of 
the  others,  that  I  may  hereafter  know 
when  I  see  the  mark — not  indeed  any 
attribute  of  the  house — but  simply 
that  it  is  the  same  house  which  I  am 
now  looking  at.  Morgiana  chalked 
all'  the  other  houses  in  a  similar 
manner,  and  defeated  the  scheme : 
how  ?  simply  by  obliterating  the  dif- 
ference of  appearance  between  that 
house  and  the  others.  The  chalk 
was  still  there,  but  it  no  longer 
serred  the  purpose  of  a  distinctive 
mark. 

When  we  impose  a  proper  name, 
we  perform  an  operation  in  some  de- 
gree analogous  to  what  the  robber 
intended  in  chalking  the  house.  We 
put  a  mark,  not  indeed  upon  the  ob- 
ject itself,  but,  so  to  speoi,  upon  the 
idea  of  the  object.  A  proper  name 
is  but  an  unmeaning  mark  which  we 
connect  in  our  minds  with  the  idea 
of  the  object,  in  order  that  whenever 
the  mark  meets  our  eyes  or  occurs  to 
our  thoughts,  we  may  think  of  that 
individufd  object.  Not  being  attached 
to  the  thing  itself,  it  does  not,  like 

comments,  not  at  all  flattering,  thereon. 
It  is  well  to  be  now  and  then  reminded  to 
how  great  a  len^rth  perveree  misqiiotatinn 
(for,  strange  as  it  appears,  I  do  not  believe 
that  the  writer  is  dishonest)  can  sometimes 
go.  It  is  a  warning  to  readers  when  they 
see  an  author  accused,  with  volume  and 
page  referred  to,  and  the  apparent  gua- 
i:antee  of  inverted  commas,  of  maintaining 
something  more  than  commonly  absurd, 
not  to  give  implicit  credence  to  the  asser- 
tion without  verifying  the  reference. 


the  chalk,  enable  us  to'  distmguish 
the  object  when  we  see  it ;  but  it 
enables  us  to  distinguish  it  when  it 
is  spoken  of,  either  ia  the  records  of 
our  own  experience,  or.  in  the  dis- 
course of  others  ;  to  know  that  what 
we  find  asserted  in  any  proposition 
of  which  it  is  the  subject,  is  asserted 
of  the  individual  thing  with  which 
we  were  previously  acquainted. 

When  we  predicate  of  anything  its 
proper  name  ;  when  we  say,  pointing 
to  a  man,  this  is  Brown  or  Smith,  or 
pointing  to  a  city,  that  it  is  York,  we 
do  not,  merely  by  so  doing,  convey 
to  the  reader  any  information  about 
them,  except  that  those  are  their 
names.  By  enabling  him  to  identify 
the  individuals,  we  may  connect  them 
with  information  previously  possessed 
by  him  ;  by  saying,  This  is  York,  we 
may  tell  him  that  it  contains  the 
Minster.  But  this  is  in  virtue  of 
what  he  has  previously  heard  concern- 
ing York ;  not  by  anything  implied 
in  the  name.  It  is  otherwise  when 
objects  are  spoken  of  by  connotative 
names.  When  we  say.  The  town  is 
built  of  marble,  we  'give  the  hearer 
what  may  be  entirely  new  informa- 
tion, and  this  merely  by  the  significa- 
tion of  the  many-worded  connotative 
name,  ''built  of  marble."  Such  names 
are  not  signs  of  the  mere  objects,  in- 
vented because  we  have  occasion  to 
think  and  speak  of  those  objects  in- 
dividually ;  but  signs  which  accom- 
pany an  attribute :  a  kind  of  livery 
in  which  the  attribute  clothes  all 
objects  which  are  recognised  as  pos- 
sessing it.  They  are  not  mere  marks, 
but  more,  that  is  to  say,  significant 
marks  ;  and  the  connotation  is  what 
constitutes  their  significance. 

As  a  proper  name  is  said  to  be  the 
name  of  the  one  individual  which  it 
is  predicated  of,  so  (as  well  from  the 
importance  of  adhering  to  analogy, 
as  for  the  other  reasons  formerly  as- 
signed) a  connotative  name  ought  to 
be  considered  a  name  of  all  the  various 
individuals  which  it  is  predicable  of, 
or  in  other  words  denotes^  and  not  of 
what  it  connotes.     But  by  learning 
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v/haX  things  it  is  a  name  of,  we  do 
not  learn  the  meaning  of  the  name  : 
for  to  the  same  thing  we  may,  with 
equal  propriety,  apply  many  names, 
not  equivalent  in  meaning.  Thus,  I 
call  a  certain  man  by  the  name 
Sophroniscus  :  I  call  him  by  another 
name,  The  father  of  Socratlls.  Both 
these  are  names  of  the  same  indi- 
vidual, but  their  meaning  is  altogether 
different;  they  are  applied  to  that 
individual  for  two  different  purposes  : 
the  one,  merely  to  distinguish  him 
from  other  persons  who  are  spoken 
of  ;  the  other  to  indicate  a  fact  relat- 
ing to  him,  the  fact  that  Socrates  was 
his  son.  I  further  apply  to  him  these 
other  'expressions :  a  man,  a  Greek, 
an  Athenian,  a  sculptor,  an  old  man, 
•  an  honest  man,  a  brave  man.  All 
these  are,  or  may  be,  names  of  So- 
phroniscus, not  indeed  of  him  alone, 
but  of  him  and  each  of  an  indefinite 
number  of  other  human  beings.  Each 
of  these  names  is  applied  to  Sophro- 
niscus for  a  different  reason,  and  by 
each  whoever  understands  its  mean- 
ing is  apprised  of  a  distinct  fact  or 
number  of  facts  concerning  him  ;  but 
those  who  knew  nothing  about  the 
names  except  that  they  were  applic- 
able to  Sophroniscus,  would  be  alto- 
gether ignorant  of  their  meaning.  It 
is  even  possible  that  I  might  ki^iow 
every  single  individual  of  whom  a 
given  name  could  be  with  truth 
affirmed,  and  yet  could  not  be  said 
to  know  the  meaning  of  the  name. 
A  child  knows  who  are  its  brothers 
and  sisters,  long  before  it  has  any 
definite  conception  of  the  nature  of 
the  facts  which  are  involved  in  the 
signification  of  those  words. 

In  some  cases  it  is  not  easy  to  decide 
precisely  how  much  a  particular  word 
does  or  does  not  connote  ;  that  is,  we 
do  not  exactly  know  (the  case  not 
having  arisen)  what  degree  of  differ- 
ence in  the  object  would  occasion  a 
diffeD9|Me  in  the  name.  Thus,  it  is 
dear-  that  the  word  man,  besides 
ftnimal  life  and  rationality,  connotes 
also  a  certain  external  form ;  but  it 
would  be  impossible  to  say  precisely 


what  form  ;  that  is,  to  decide  how 
great  a  deviation  from  the  form  ordi- 
narily foimd  in  the  beings  whom  we 
are  accustomed  to  call  men,  would 
suffice  in  a  newly-discovered  race  to 
make  us  refuse  them  the  name  of  man. 
Rationality,  also,  being  a  quality  which 
admits  of  degrees,  it  has  never  been 
settled  what  is  the  lowest  degree  of 
that  quality  which  would  entitle  any 
creature  to  be  considered  a  human 
being.  In  all  such  cases,  the  meaning 
of  the  general  name  is  so  far  unsettled 
and  vague ;  mankind  have  not  come 
to  any  positive  agreement  about  the 
matter.  When  we  come  to  treat  of 
Classification,  we  shall  have  occasion 
to  show  under  what  conditions  this 
vagueness  may  exist  without  practical 
inconvenience ;  and  cases  will  appear 
in  which  the  ends  of  language  are 
better  promoted  by  it  than  by  com- 
plete precision;  in  order  that,  in 
natural  history  for  instance,  indivi- 
duals or  species  of  no  very  marked 
character  may  be  ranged  with  those 
more  strongly  characterised  indivi- 
duals or  species,  to  which,  in  all  their 
properties  taken  together,  they  bear 
the  nearest  resemblance. 

But  this  partial  uncertainty  in  the 
connotation  of  names  can  only  be  free 
from  mischief  when  guarded  by  strict 
precautions.  One  of  the  chief  sources, 
indeed,  of  lax  habits  of  thought,  is  the 
custom  of  using  connotative  terms 
without  a  distinctlyascertained  conno- 
tation, and  with  no  more  precise 
notion  of  their  meaning  than  can  be 
loosely  collected  from  observing  what 
objects  they  are  used  to  denote.  It  is 
in  this  manner  that  we  all  acquire, 
and  inevitably  so,  our  first  knowledge 
of  our  vernacular  language.  A  child 
learns  the  meaning  of  the  words  man, 
or  white,  by  hearing  them  applied  to 
a  variety  of  individual  objects,  and 
finding  out,  by  a  process  of  generali- 
zation and  analysis  which  he  could 
not  himself  describe,  what  those  dif- 
ferent objects  have  in  common.  In 
the  case  of  these  two  words  the  pro- 
cess is  so  easy  as  to  require  wo  a&'&\%V 
ance  from  cuVtuxe  *,  tYie  o\>^*i^:XA  caKift^ 
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I- 


human  beings,  and  the  objects  called 
white,  differing  fmm  all  others  by 
qualities  of  a,  peculiarly  definite 
obvious  chBractBr.  But  in  li 
other  cits«n,  objects  bear  a  general 
issemblunce  to  one  another,  whiuh 
leads  to  their  being  ffuniliarly  daaaed 
together  under  a  oummon  name, 
while,  without  more  analytic  habits 
than  the  genemlity  of  manlcind  pos- 
sees,  it  is  not  immediately  apparent 
what  are  the  particular  attribute!!, 
upon  the  posaedsion  of  which  in  com- 
mon by  them  all,  their  general  resem- 
blance depends^  When  this  is  the 
case,  people  UBe  the  name  without  any 
rcci^nisHl  connotation,  that  is,  with- 
out any  precise  meaning;  they  talk, 
and  cnnseqiiently  think,  va^piely,  and 
remain  contented  to  attnch  only  the 
same  degree  of  significanee  to  iJieir 
own  wonlu,  which  a  child  three  years 
□Id  attaches  tu  the  words  biiither  and 
■istcr.  Tho  child  at  leaat  is  seldom 
puzzled  by  the  starting  up  of  new 
individuals,  on  whom  he  is  ignorant 
whether  or  not  to  confer  the  title  ; 
because  there  is  usually  an  authority 
close  .It  hand  competent  to  solve  alt 
doubts.  But  a  similar  resource  dues 
not  esist  in  tho  generality  of  cases  ; 
and  new  objects  are  continually  pre- 
aeatiae  themselves  to  men,  women, 
and  children,  which  they  are  called 
upon  to  class  propria  uioiu.  They, 
accordingly,  do  this  un  no  other  prin- 
ciple than  that  of  superficial  simi- 
larity,  giving  tn  each  new  object  the 
name  of  that  familiar  nbject,  the 
idea  of  which  it  most  readily  recalls 
OT  which,  on  a  cursory  inspection  it 
seems  tu  them  moat  to  resemble 
as  an  unknown  substance  found  n 
the  ground  will  be  called  accord  n 
to  its  texture  earth,  sand  i  a  nl 
In  this  manner,  names  creep  >u  I 
subject  to  subject,  until  all  trace 
a  common  meaning  sometimes  I 
appear,  and  the  word  comes  to  din 
a  number  of  things  not  nly  mdf] 
dently  of  any  common  attnbutt 
which  have  actnally  no  attnb  it 
common  :  or  none  but  n  hat  is  sb  r 
by  other  thiugs  to  which  thr.  nam     a  \ 


capriciou nly  refused.'  Ei'Bnfeientifio 
writers  have  aided  in  this  perversion 
of  general  laiigiia^  froin  its  purpose  ; 
sonietimea  because,  like  the  vulgar, 
they  knew  no  better  ;  and  soroetimea 
in  deferenonlto  that  aversion  to  admit 
new  words,  which  induces  mankind, 
on  all  subjects  not  considered  tech- 
nical to  attempt  to  make  the  oru;inal 
stock  of  names  serve  with  but  Tittle 
augmentation  to  express  a  conalnntly 
increasing  number  of  objects  and 
distinctions,  and,  consequently,  tu 
exjiress  them  in  a  manner  progres- 
sively more  and  more  imperfect. 

To  what  a  degree  this  loose  mode 
of  closaing  and  denominating  objects 
has  rendered  the  vocabidaiyof  meutal 
and  moral  philosophy  unfit  for  the 
purpoEBs  of  accuTBte  thinking,  is  bejtt  ^ 
known  to  whoever  has  most  medi- 
tated on  the  present  condition  of 
those  branches  of  knowledge.  Since, 
however,  the  introduction  of  a  new 
teclinical  language  as  the  vehicle  of 
speculations  on  subjects  belonging  to 
Uie  domain  of  daily  discussion,  is 
extremely  difficult  to  effect,  and  would 
not  bo  free  from  inconVBuienea  even 
if  effected,  the  problem  for  the  philo- 
sopher, and  one  of  the  most  difficult 
which  he  has  to  resolve,  is,  in  retain- 
ing the  existing  phraseology,  how 
best  to  alleviate  its  iniperEections. 
This  can  only  be  accomplished  by 


ilnenil  and  rockf  niAterids,  lo 
I'e'^-blndder  nnd  in  tho  kliln?:r; 


NAMEa 


is 


ginng  to  every  general  concrete  name 
which  there  is  frequent  occasion  to 
predicate,  a  definite  and  fixed  conno- 
tation ;  in  order  that  it  may  be  known 
what  attributes,  when  we  call  an 
object  by  that  name,  we  really  mean 
to  predicate  of  the  object.  And  the 
question  of  most  nicety  is,  how  to 
give  this  fixed  connotation  to  a  name, 
with  the  [least  possible  change  in  the 
objects  which  the  name  is  habitually 
employed  to  denote  ;  with  the  least 
possible  disarrangement,  either  by 
adding  or  substraction,  of  the  group 
of  objects  which,  in  however  imper- 
fect a  manner,  it  serves  to  circum- 
scribe and  hold  together;  and  with 
the  least  vitiation  of  the  truth  of  any 
propositions  which  are  commonly  re- 
ceived as  true. 

This  desirable  ]^urpose,  of  giving 
a  fixed  connotation  where  it  is  want- 
ing, is  the  end  aimed  at  whenever 
any  one  attempts  to  give  a  definition 
of  a  general  name  already  in  use ; 
every  definition  of  a  connotative  name 
being  an  attempt  either  merely  to 
declare,  or  to  declare  and  analyse,  the 
connotation  of  the  name.  And  the 
fact,  that  no  questions  which  have 
arisen  in  the  moral  sciences  have  been 
subjects  of  keener  controversy  than 
the  definitions  of  almost  all  the  lead- 
ing expressions,  is  a  proof  how  great 
an  extent  the  evil  to  which  we  have 
adverted  has  attained. 

Names  with  indeterminate  conno- 
tation are  not  to  be  confounded  with 
names  which  have  more  than  one 
connotation,  that  is  to  say,  ambiguous 
words.  A  word  may  have  several 
meanings,  but  all  of  them  fixed  and 
recognised  ones  ;  as  the  word  post, 
for  example,  or  the  word  box,  the 
various  senses  of  which  it  would  be 
endless  to  enumerate.  And  the  pau- 
city of  existing  names,  in  comparison 
with  the  demand  for  them,  may  often 
render  it  advisable  and  even  neces- 
sary to  retain  a  name  in  this  multi- 
plicity of  acceptations,  distinguishing 
these  so  clearly  as  to  prevent  their 
being  confounded  with  one  another. 
Such  a  word  may  be  considered  as 


two    or    more    names,   accidentally 
written  and  spoken  alike.  * 

*  Before  quitting  the  subject  of  conno- 
tative names,  it  is  proper  to  observe,  that 
the  first  writer  who,  in  our  times,  has 
adopted  from  the  schoolmen  the  word  to 
connote,  Mr.  James  Mill,  in  his  Analysis  of 
the  Phenomena  of  the  Human  Mind,  employs 
it  in  a  signification  different  from  that  in 
which  it  is  here  used.  He  uses  the  word 
in  a  sense  coextensive  with  its  etymology, 
applying  it  to  every  case  in  which  a  name, 
while  pointing  directly  to  one  thing  (which 
is  consequently  termed  its  signification  \ 
includes  also  a  tacit  reference  to  some  other 
thing.  In  the  case  considered  in  the  text, 
that  of  concrete  general  names,  his  lan- 
guage and  mine  are  the  converse  of  one 
another.  Considering  (very  justly)  the 
signification  of  the  name  to  lie  in  the  attri- 
bute, he  speaks  of  the  word  as  noting  the 
attribute,  and  connotinff  the  things  possess- 
ing the  attribute.  And  he  describe  ab- 
stract names  as  being  properly  concrete 
names  with  their  connotation  dropped : 
whereas,  in  my  view,  it  is  the  denotation 
which  would  be  said  to  be  dropped,  what 
was  previously  connoted  becoming  the 
whole  signification. 

In  adopting  a  phraseology  at  variance 
with  that  which  so  high  an  authority,  and 
one  which  I  am  less  likely  than  any  other 
person  to  imdervalue,  has  deliberately 
sanctioned,  I  have  been  infiueuced  by  the 
urgent  necessity  for  a  term  exclusively 
appropriated  to  express  the  manner  in 
which  a  concrete  general  name  serves  to 
mark  the  attributes  which  ai-e  involved 
in  its  signification.  This  necessity  can 
scarcely  be  felt  in  its  full  force  by  any  one 
who  has  not  found  by  experience  how  vain 
is  the  attempt  to  communicate  clear  ideas 
on  the  philosophy  of  language  without 
such  a  word.  It  is  hardly  an  exaggeration 
to  say,  that  some  of  the  most  prevalent  of 
the  errors  with  which  Logic  has  been  in- 
fected and  a  large  part  of  the  cloudiness 
and  confusion  of  ideas  which  have  en- 
veloped it,  would,  in  all  probability,  have 
been  avoided,  if  a  term  had  been  in  common 
use  to  express  exactly  what  I  have  signified 
by  the  term  to  connote.  And  the  school- 
men to  whom  we  are  indebted  for  the 
greater  port  of  our  log^cid  language,  gave 
us  this  also,  and  in  this  very  sense.  For 
though  some  of  their  general  expressions 
countenance  the  use  of  the  wora  in  the 
more  extensive  and  vague  acceptation  in 
which  it  is  taken  by  Mr.  Mill,  yet  when 
they  had  to  define  it  specifically  as  a  tech- 
nical term,  and  to  fix  its  meaning  as  such, 
with  that  admirable  precision  which  always 
characterises  their  definitions,  they  clearly 
explained  that  nothing  was  said  to  be  con- 
noted except /orwia,  which  word  may  gene- 
rally, in  IJieir  writings,  be  understood  jis 
synoiiymous  with  atttibutes. 

Now,  ii  the  "Woid  to  c<yauoU»  vi  ^v9\ 
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§  6.  Tlie  fourth  principal  dlvieiDn  of 
Dames  is  into  potUive  Had  n^ative. 
Pontdve,  OB  nan,  tree,  good;  negative, 
an  nal-man,  nat-lree,  not-good.  To 
Bvary  positive  concrete  nune,  a  cor- 
reepniiding  negative  one  might  be 
framed.  After  giving  a  name  to  anj 
one  thing,  or  to  ajiy  plnralitj  of  thingBi 
ue  might  oreate  a  aeoond  name  which 
should  bet  s.  name  of  all  things  what- 
ever, except  that  particular  thing  or 
things.  Tbesa  negative  nitmea  are 
employed  whenever  we  have  occasion 
to  speak  collectively  of  all  things  other 
than  some  thing  or  ctoas  of  things. 
When  the  positive  name  is  ninnota- 
tivB,  the  corresponding  negative  name 
is  sonnotatire  likewise;  but  in  a 
peculiar  way,  connoting  not  the  pre- 
sence but  the  absence  of  an  attribute. 
Thus,  not-white  denotes  all  things 
whatever  except  white  things ;  and 
'  a  the  attribute  of 


ing  whiteneen.    For  t^e  non-posses 
sion  of  any  given  attribute  is  also  ai 
tribute,  and  n 


such ;  and  thus  negative  conorete 
namea  may  obtain  negative  abstract 
names  to  correspond  to  them.* 


nBEdni,  lumslf ,  to  dislingufnh  this  par- 
tlcnlnr  kind  of  inwolring  and  Implvjnr 
frtim  bU  alher  klsda.  and  to  agsiin  to  <C 
tlm  dogrm  oF  luMtixid  sttcotlgn  nhish  its 

"'^fcwr.r  B^n  (Logic.  1.  jS)  tlilnk.  that 
nes<^lWs  tismua  nn  uot  niunei  of  all  Ihlnss 

".mlnt°va''p^Xvo  name,  but  only  (or  all 
thFn){.i  it  mjiite  pflTlicitlar  nloBa :  vot-iekittt 
For  iuAtanR^t  ^<J  dBemB  not  to  be  a  luiDe 
(OT  everjtliiuf  in  natun  except  white 
thinas.  liut  only  for  eveiy  pi!oici-«l  thing 
Other  than  white.  In  tliin  case,  howeter, 
SI  In  ]al  nthera,  tlie  tesl  of  what  a  nnme 


Names  which  are  positive  in  form 
are  often  negative  in  reality,  and 
others  ore  really  positive  thon^  their 
form  is  negative.  The  word  tnosn- 
wnicnl,  for  example,  does  not  express 
the  mere  absence  of  convenience  ;  it 
expresses  a  positive  attribute,  that  of 
being  the  cause  of  discomfort  or 
annoyiaioe.  So  the  word  unptttuaut, 
notwithstanding  its  negative  form, 
does  not  connote  the  mere  absence 
of  pleasantness,  but  a  less  degree  of 
what  is  signified  by  the  word  painfaJ, 
which,  it  is  hardly  neccHsory  to  say, 
is  positive.  Idle,  on  the  other  hand, 
is  a  word  whioii,  though  positive  in 
fonn,  expresses  nothing  but  what 
would  be  signified  either  by  the 
phrase  not  vorkinff,  or  by  the  phrase 
iHjt  diipoKii  to  work  ;  and  lober,  either 
by  not  drujiJi  or  by  not  dranktn. 

There  is  a  class  of  names  called 
privative.  A  privative  name  is  equi- 
valent in  its  signification  to  a  positive 
and  a  negative  name  taken  together  ; 
being  the  name  of  something  whioii 
has  once  hod  a'  particular  attribute, 
or  for  some  other  reason  might  have 
been  expected  to  have  it,  but  which 
has  it  not.  Such  is  the  word  Wind, 
which  is  not  equivalent  to  not  seeing, 
or  to  not  tapaMe  of  leeing,  for  it  would 
not,  except  by  a  poetical  or  rhetorical 
figure,  be  applied  to  stocks  and  stonee. 
A  thing  is  not  usually  said  to  be  blind, 
unless  the  class  to  which  it  is  moat 
familiarly  referred,  or  to  which  it  is 
referred  on  the  particular  ocosaion, 
be  chiefly  compoaed  of  thin^  which 
can  see,  as  in  the  oaae'iif  a  blind  man, 
or  a  blind  horse  ;  or  unless  it  is  sup- 
pcBed  for  any  reason  that  it  ought  to 
see  ;  as  in  saying  of  a  man,  that  he 
rushed  blindly  into  an  abyss,  or  of 
philosophers  or  the  clergy  that  the 
greater  part  of  them  are  blind  guides. 
The  names  called  privative,  therefore, 
connote  two  things ;  the  absence  of 
certain  attributes,  and  the  presence 
of  others,  from  which  the  presence 
also  of  the  former  might  naturally 
have  been  expected, 
cannot  but  di%-ids  tho  wljole  field  of  predi- 
cation betvisDU  theiu. 
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§  7.  The  iifth  leading  division  of 
names  is  into  rdative  and  absolutey  or 
let  ns  rather  say,  rdative  and  nori' 
rdative;  for  the  word  absolute  is  put 
upon  much  too  hard  duty  in  meta- 
physics, not  to  be  willingly  spared 
when  its  services  can  be  dispensed 
with.  It  resembles  the  word  civil  in 
the  language  of  jurisprudence,  which 
stands  for  the  opposite  of  criminal, 
the  opposite  of  ecclesiastical,  the 
opposite  of  military,  the  opposite  of 
political — in  short,  the  opposite  of 
any  positive  word  which  wants  a 
negative. 

Relative  names  are  such  as  father, 
son ;  ruler,  subject ;  like,  equal ;  un- 
like, unequal ;  longer,  shorter ;  cause, 
effect.  Their  characteristic  property 
is,  that  they  are  always  given  in  pairs. 
Every  relative  name  which  is  predi- 
cated of  an  object,  supposes  another 
object  (or  objects),  of  which  we  may 
predicate  either  that  same  name  or 
another  relative  name  which  is  said 
to  be  the  corrdative  of  the  former. 
Thus,  when  we  call  any  person  a  son, 
we  suppose  other,  persons  who  must 
be  called  parents.  When  we  call 
any  event  a  cause,  we  suppose  another 
event  which  is  an  effect.  When  we 
say  of  any  distance  that  it  is  longer, 
we  suppose  another  distance  which  is 
shorter.  When  we  say  of  any  object 
that  it  is  like,  we  mean  that  it  is  like 
some  other  object,  which  is  also  said 
to  be  like  the  first.  In  this  last  case 
both  objects  receive  the  same  name ; 
the  relative  term  is  its  own  correlative. 

It  is  evident  that  these  words, 
when  concrete,  are,  like  other  con- 
crete general  names,  connotative ; 
they  denote  a  subject,  and  connote 
an  attribute  ;  and  each  of  them  has 
or  might  have  a  corresponding  ab- 
stract name,  to  denote  the  attribute 
connoted  by  the  concrete.  Thus  the 
concrete  like  has  its  abstract  likeness  ; 
the  concretes,  father  and  son,  have, 
or  might  have,  the  abstracts,  pater- 
nity, and  filiety,  or  sonship.  The 
concrete  name  connotes  an  attribute, 
and  the  abstract  name  which  answers 
to  it  denotes  that  attribute.     But  of 


what  nature  is  the  attribute  ?  Where- 
in consists  the  peculiarity  in  the  con- 
notation of  a  relative  name  ? 

The  attribute  signified  by  a  relative 
name,  say  some,  is  a  relation  ;  and 
this  they  give,  if  not  as  a  sufficient 
explanation,  at  least  as  the  only  one 
attainable.  If  j^they  are  asked,  What, 
then,  is  a  relation  ?  they  do  not  pro- 
fess to  be  able  to  tell.  It  is  generally 
regarded  as  something  peculiarly  re- 
condite and  mysterious.  I  cannot, 
however,  perceive  in  what  respect  it 
is  more  so  than  any  other  attribute ; 
indeed,  it  appears  to  me  to  be  so  in  a 
somewhat  less  degree.  I  conceive 
rather,  that  it  is  by  examining  into 
the  signification  of  relative  names,  or, 
in  other  words,  into  the  nature  of  the 
attribute  which  they  connote,  that  a 
clear  insight  may  best  be  obtained 
into  the  nature  of  all  attributes  :  of 
all  that  is  meant  by  an  attribute. 

It  is  obvious,  in  fact,  that  if  we 
take  any  two  correlative  names, 
father  and  son  for  instance,  though 
the  objects  c^-noted  by  the  names 
are  different,  they  both,  in  a  certain 
sense,  connote  the  same  thing.  They 
cannot,  indeed,  be  said  to  connote  the 
same  attribute  :  to  be  a  father,  is  not 
the  same  thing  as  to  be  a  son.  But 
when  we  call  one  man  a  father, 
another  a  son,  what  we  mean  to 
affirm  is  a  set  of  facts,  which  are 
exactly  the  same  in  both  cases.  To 
predicate  of  A  that  he  is  the  father 
of  B,  and  of  B  that  he  is  the  son  of 
A,  is  to  assert  one  and  the  same  fact 
in  different  words.  The  two  pro- 
positions are  exactly  equivalent : 
neither  of  them  asserts  more  or 
asserts  less  than  the  other.  The 
paternity  of  A  and  the  filiety  of  B 
are  not  two  facts,  but  two  modes  of 
expressing  the  same  fact.  That  fact, 
when  analysed,  consists  of  a  series  of 
physical  events  or  phenomena,  in 
which  both  A  and  B  are  parties  con- 
cerned, and  from  which  they  both 
derive  namea  What  those  names 
really  connote,  is  this  series  of  events  : 
that  is  the  meaning,  and  the  wkol^ 
meaning,   vrViif^   e\\\ieT  oi  VJtoftTcv.  vs. 
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iatended  to  convey.  The  aeries  of 
evpnta  may  be  Baiil  to  eontiUtUt  the 
relation  ;  the  scboolmen  culled  it  the 
founduion  of  the  relation,  funda- 
mtntiivt  rrlationit. 

In  Chin  maTiner  any  fact,  or  Beriea 
of  facts,  in  which  two  different 
libjecta  are  Implicated,  and  which  in 
therefore  pteJic^ble  of  huth  of  them, 
may  be  either  conHidered  as  coiuti- 
tuting  an  attribute  of  tlie  une,  or  An 
attribute  of  the  other.  According  u 
we  consider  it  in  the  former,  or  in 
the  latter  aspect,  it  ii  connoted  by 
the  one  or  tile  other  of  the  two  corre- 
lative nuoex.  Fatlirr  coDDotes  the 
fact,  regarded  ai  oonatitutin);  an 
attribute  of  A ;  ton  conooteB  the 
same  fact,  as  cungtituting  an  attri- 
bute of  B.  It  may  evidently  be 
regarded  with  eqiml  prnpriety  in 
either  light.  And  all  that  appear* 
neoesBBty  to  accomit  for  the  exist- 
enoe  of  relatire  namea,  is,  tliat  when- 
ever there  is  a  fact  in  which  two  in- 
dividuals are  concerned,  an  attribute 
groondcd  on  that  fact  may  be  oxcribed 
til  either  of  these  individuals 


eaid  t 


relative,  when,  over  and  atwve  the  ub- 
ject  which  it  denotes,  it  implies  in  its 
Hignification  the  erfstence  of  another 
object,  also  deriving  a  denominntion 
from  the  same  fact  which  is  the  ground 
nf  the  first  name.  Or  [to  exprees  the 
same  meauing  in  other  words)  a  name 
IB  relative,  when,  being  tbe  name  of 
one  thing,  its  signification  cannot  be 
explained  but  by  mentioning  ouother. 
Or  we  may  state  it  thuB — when  the 
name  cannot  be  employKdin  disoiurae 
so  as  to  have  a  meaning,  unlera  the 
name  of  some  othpr  thing  than  what 
it  is  itself  tbe  name  of,  be  cither 
expreased  or  nndeiBtood.  These  de- 
finitions are  ali,  at  bottom,  equivalent, 
being  modes  of  yarinusly  eiptessing 
this  line  distinctive  circumstance— 
that  every  other  attribute  of  an  object 
might,  without  any  contradiction,  be 
conceived  still  to  exist  if  no  object 
besides  that  one  had  ever  existed  ;  ■ 
>  Or  mtlier.  all  nbjBcts  except  iuelf 


but  those  of  its  attributes  which  we 
expressed  by  relative  munea,  would 
on  that  sapposition  be  swept  away. 

g  8.  Names  have  been  further  dis- 
tinguished into  iiniaaeat  and  lapii- 
rocal :  these,  however,  are  not  two 
kinda  of  names,  hut  two  different 
modes  of  employing  names.  A  nouie 
is  univocal,  or  applied  univocally,  with 
respect  to  all  tilings  of  which  it  can 
be  predicated  in  tkf  lame  Mii»e;  it  is 
■equivocal,  or  applied  teqnl vocally,  oa 
respects  those  thinga  of  which  it  ia 
predicated  in  different  sensea.  It  is 
scarcely  necessary  to  give  instanoes 
of  a  fact  so  familiar  as  the  double 
menning  of  a  word.  In  reality,  oa 
hoa  been  already  observed,  on  lequi- 
vocal  or  ambiguous  word  is  not  one 
name,  but  two  nnmea,  accidentally 
coinciding  in  sound.  PUt  meaning  a 
steel  instnmient,  and  ^  meaning  a 
line  of  soldiers,  have  no  more  titie  to 
be  considered  one  word,  because 
written  alike,  than  grcaif  and  Orrcce 
hare,  becanse  they  are  pronounced 
alike.  They  are  one  sound,  appro- 
priated to  form  two  different  words. 

An  intermediate  case  is  that  of  a 
name  used  aitalogicany  or  metaphori- 
cally ;  that  is,  a  name  which  is  pre- 
dicated of  two  things,  not  univocally, 

butln  significations  somewhat  similar', 
ond  which  being  derived  one  from  the 
other,  one  of  them  may  be  considered 
the  primary,  and  the  other  a  secondary 
signification.  As  when  ws  speak  of  a 
bnlliont  light  and  a  brilliant  achieve- 
ment. The  word  is  not  applied  iu  the 
same  sense  to  the  light  and  to  the 
achievement;  but  having  been  applied 
to  the  light  in  its  original  sense,  that 
of  brightness  to  the  eye,  it  ia  trans- 

horcstter.  to  awtiho  any  aitritnite  to  nn 
iibjo^t,  necessarily  Impjies  s  mind  to  pur- 

Tbs  simple  and  ctcnr  eiplmntlon  given 

pl.rsio,  WM  givm  (asT&^M  1  know)  for 
the  tint  time,  b;  Hr.  Jsmoi  Mill.  Iu  liis 
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ferred  to  the  achievement  in  a  deriva- 
tive signification,  supposed  to  be 
somewhat  like  the  primitive  one. 
The  word,  however,  is  just  as  properly 
two  names  instead  of  one,  in  this 
case,  as  in  that  of  the  most  perfect 
ambiguity.  And  one  of  the  com- 
monest forms  of  fallacious  reasoning 
arising  from  ambiguity,  is  that  of 
arguing  from  a  metaphorical  expres- 
sion as  if  it  were  literal ;  that  is,  as  if 
a  word,  when  applied  metaphorically, 
were  the  same  name  as  when  taken 
in  its  original  sense :  which  will  be 
seen  more  particularly  in  its  place. 


CHAPTER  IIL 

OF  THE  THINGS  DENOTED  BT  NAMES. 

§  I.  Looking  back  now  to  the  com- 
mencement of  our  inquiry,  let  us 
attempt  to  measure  how  far  it  has 
advanced.  Logic,  we  found,  is  the 
Theory  of  Proof.  But  proof  supposes 
something  provable,  which  must  be  a 
Proposition  or  Assertion ;  since  no- 
thing but  a  Proposition  can  be  an 
object  of  belief,  or  therefore  of  proof. 
A  Proposition  is,  discourse  which 
affirms  or  denies  something  of  some 
other  thing.  This  is  one  step  :  there 
must,  it  seems,  be  two  things  con- 
cerned in  every  act  of  belief.  But 
what  are  these  Things?  They  can 
be  no  other  than  those  signified  by 
the  two  names,  which  being  joined 
together  by  a  copula  constitute  the 
Proposition.  If,  therefore,  we  knew 
what  all  names  signify,  we  should 
know  everything  which,  in  the  exist- 
ing state  of  human  knowledge,  is  cap- 
aUe  either  of  being  made  a  subject 
of  affirmation  or  denial,  or  of  being 
itself  affirmed  or  denied  of  a  subject. 
We  have  accordingly,  in  the  preced- 
ing chapter,  reviewed  the  various 
kinds  of  Names,  in  order  to  ascertain 
what  is  signified  by  each  of  them. 
And  we  have  now  carried  this  survey 
far  enough  to  be  able  to  take  an 
account  of  its  results,  and  to  exhibit 


an  enumeration  of  all  kinds  of  Things 
which  are  capable  of  being  made  pre- 
dicates, or  of  having  anything  predi- 
cated of  them  :  after  which  to  determine 
the  import  of  Predication,  that  is,  of 
Propositions,  can  be  no  arduous  task. 
The  necessity  of  an  enumeration  of 
Existence,  as  the  basis  of  Logic,  did 
not  escape  the  attention  of  the  school- 
men, and  of  their  master  Aristotle, 
the  most  comprehensive,  if  not  also 
the  most  sagacious,  of  the  ancient 
philosophers.  The  Categories,  or  Pre- 
dicaments— the  former  a  Greek  word, 
the  latter  its  literal  translation  in  the 
Latin  language — were  believed  to  be 
an  enumeration  of  all  things  capable 
of  being  named  ;  an  enumeration  by 
the  gumma  genera^  i.e.,  the  most  ex- 
tensive classes  into  which  things 
could  be  distributed ;  which,  there- 
fore, were  so  many  highest  Predicates, 
one  or  other  of  which  was  supposed 
capable  of  being  affirmed  with  truth 
of  every  nameable  thing  whatsoever. 
The  following  are  the  classes  into 
which,  according  to  this  school  of 
philosophy,  Things  in  general  might 
be  reduced : — 


Ouorta, 
Ilocrbi', 
IIoioi', 

Ilafrxeiv, 

IIov, 

ITore, 

Keiodai, 

'Exeii', 


Substantia. 

Quantitsis. 

Qualitas. 

Relatio. 

Actio. 

Pasgio. 

Ubi. 

Quando. 

Situs. 

Habitus. 


The  imperfections  of  this  classifica- 
tion are  too  obvious  to  require,  and 
its  merits  are  not  sufficient  to  reward, 
a  minute  examination.  It  is  a  mere 
catalogue  of  the  distinctions  rudely 
marked  out  by  the  language  of  familiar 
life,  with  little  or  no  attempt  to  pene- 
trate, by  philosophic  analysis,  to  the 
rationale  even  of  those  common  dis- 
tinctions. Such  an  analysis,  however 
superficially  conducted,  would  have 
shown  the  enumeration  to  be  both 
redundant  and  defective.  Some  ob- 
jects are  omitted,  and  others  repeated 
several  times  under  different  heads. 
It  is  like  a  division  ol  «tXi\»v82L'&  Vev\a 
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men,  quadrupeds,  horses,  asses,  and 
ponies.  That,  for  instance,  could  not 
be  a  very  comprehensive  view  of  the 
nature  of  Relation  which  could  ex- 
clude action,  passivity,  and  local 
situation  from  that  category.  The 
same  observation  applies  to  the  cate- 
gories Quando  (or  position  in  time), 
and  Ubi  (or  position  in  space) ;  while 
the  distinction  between  the  latter 
and  Situs  is  merely  verbal.  The  in- 
congruity of  erecting  into  a  summum 
genus  the  class  which  forms  the  tenth 
category  is  manifest.  On  the  other 
hand,  the  enumeration  takes  no  notice 
of  anything  besides  substances  and 
attributes.  In  what  category  are  we 
to  place  sensations,  or  any  other  feel- 
ings and  states  of  mind ;  as  hope, 
joy,  fear;  sound,  smell,  taste;  pain, 
pleasure ;  thought,  judgment,  concep- 
tion, and  the  like?  Probably  all 
these  wo\ild  have  been  placed  by  the 
Aristotelian  school  in  the  categories 
of  actio  and  passio ;  and  the  relation 
of  such  of  them  as  are  active,  to  their 
objects,  and  of  such  of  them  as  are 
passive,  to  their  causes,  would  rightly 
be  so  placed ;  but  the  things  them- 
selves, the  feelings  or  states  of  mind, 
wrongly.  Feelings,  or  states  of  con- 
sciousness, are  assuredly  to  be  ac- 
counted among  realities,  but  they 
cannot  be  reckoned  either  among 
substances  or  attributes.* 

*  On  the  preceding  passage  Professor 
Bain  remarks  {Logic,  i.  265):  "The  Cate- 
gories do  not  seem  to  have  been  intended 
as  a  classification  of  Nameable  Things,  in 
the  sense  of  '  an  enumeration  of  all  kinds 
of  Things  which  are  capable  of  being  made 
predicates,  or  of  having  anytiiing  predicated 
of  them.'  ITiey  seem  to  have  been  rather 
intended  as  a  generalization  of  predicates; 
an  analysis  of  the  final  import  of  predica- 
tion. Viewed  in  this  light,  they  are  not 
open  to  the  objections  offered  by  Mr.  Mill. 
The  proper  question  to  ask  is  not — In  what 
Category  are  we  to  place  sensations  or  other 
feelings  or  states  of  mind?  but,  Under 
what  Categories  can  we  predicate  regard- 
ing states  of  mind?  Take,  for  example, 
Hope.  When  we  say  that  it  is  a  state  of 
mind,  we  predicate  Substance :  we  may 
also  describe  how  great  it  is  (Quantity), 
what  is  the  quality  of  it,  pleasurable  or 
painful  (Quality),  what  it  has  reference  to 
(Relation).    Aristotle  seems  to  have  framed 


§  2... Before  recommencing,  under 
better  ^auspices,  the  attempt  made 
with  such  imperfect  success  by  the 
early  logicians,  we  must  take  notice 
of  an  unfortunate  ambiguity  in  all  the 
concrete  names  which  correspond  to 
the  most  general  of  all  abstract  terms, 
the  word  Existence.  When  we  have 
occasion  for  a  name  which  shall  be 
capable  of  denoting  whatever  exists, 
as  contradistinguished  from  non- 
entity or  Nothing,  there  is  hardly  a 
word  applicable  to  the  purpose  which 
is  not  also,  and  even  more  familiarly, 
taken  in  a  sense  in  which  it  denotes 
only  substances.  But  substances  are 
not  all  that  exists ;  attributes,  if 
such  things  are  to  be  spoken  of,  must 
be  said  to  exist;  feelings  certainly 
exist.  Yet  when  we  speak  of  an 
objectf  or  of  a  thing,  we  are  almost 
always  supposed  to  mean  a  substance. 
There  seems  a  kind  of  contradiction 
in  using  such  an  expression  as  that 
one  thing  is  merely  an  attribute  of 
another  thing.  And  the  announce- 
ment of  a  Classification  of  Things 
would,  I  believe,  prepare  most  readers 

the  Categories  on  the  plan — Here  is  an  in- 
dividual ;  what  is  the  final  analysis  of  all 
that  we  can  predicate  about  him?  " 

This  is  doubtless  a  true  statement  of  the 
leading  idea  in  the  classification.  The 
Category  Ovcria  was  certjiinly  understood 
by  Aristotle  to  be  a  general  name  for  all 
possible  answers  to  the  questions  Quid  sit? 
when  asked  respecting  a  concrete  indi- 
vidual ;  as  the  other  Categories  are  names 
comprehending  all  possible  answers  to  the 
questions  Quantum  sit?  Quale  sit?  &c.  In 
Aristotle's  conception,  therefore,  the  Cate- 
gories may  not  have  been  a  classification  of 
Things ;  but  they  were  soon  converted  into 
one  by  his  scholastic  followers,  who  cer- 
tainly regarded  and  treated  them  as  a 
classification  of  Things,  and  carried  them 
out  as  such,  dividing  down  the  Category 
Substance  as  a  naturalist  miglit  do,  into 
the  different  classes  of  physical  or  meta- 
physical objects  as  distinguished  from 
attributes,  and  the  other  Categories  into 
the  principal  varieties  of  quantity,  quality, 
relation,  &c.    It  is,  therefore,  a  just  sub- 

i'ect  of  complaint  against  them,  that  they 
lad  no  Category  of  Feeling.  Feeling  is 
assuredly  predicable  as  a  summum  genus, 
of  every  particular  kind  of  feeling,  for  in- 
stance, as  in  Mr.  Bain's  example,  of  Hope : 
but  it  ciinnot  be  brought  within  any  of  the 
Categories  as  interpreted  either  by  Aristotle 
or  by  his  followers. 


THINGS  DENOTED  BY  NAMES. 


31 


for  an  enumeration  like  those  in 
natural  liistory,  beginning'  with  the 
great  divisions  of  animal,  vegetable, 
and  mineral,  and  subdividing  them 
into  classes  and  orders.  If,  rejecting 
the  word  Thing,  we  endeavoi!lr  to  find 
another  of  a  more  general  import,  or 
at  least  more  exclusively  confined  to 
that  general  import,  a  word  denoting 
all:  that  exists,  and  connoting  only 
simple  exdstenoe ;  no  word  might  be 
presumed  fitter  for  such  a  purpose 
than  being:  originally  the  present 
participle  of  a  verb  which  in  one  of 
its  meanings  is  exactly  equivalent  to 
the  verb  exists;  and  therefore  suitable, 
even  by  its  grammatical  formation,  to 
be  the  concrete  of  the  abstract  exist- 
ence.  But  this  word,  strange  as  the 
fact  may  appear,  is  still  more  com- 
pletely spoiled  for  the  purpose  which 
it  seemed  expressly  made  for,  than 
the  word  Thing.  Being  is,  by  custom, 
exactly  synonymous  with  substance  ; 
except  that  it  is  free  from  a  slight 
taint  of  a  second  ambiguity;  being 
applied  impartially  to  matter  and  to 
mind,  while  substance,  though  ori- 
ginally and  in  strictness  applicable  to 
both,  is  apt  to  suggest  in  preference 
the  idea  of  matter.  Attributes  are 
never  called  Beings ;  nor  are  feelings. 
A  being  is  that  which  excites  feelings, 
and  which  possesses  attributes.  The 
soul  is  called  a  Being ;  God  and 
angels  are  called  Beings  ;  but  if  we 
were  to  say,  extension,  colour,  wis- 
dom, virtue,  are  beings,  we  should 
perhaps  be  suspected  of  thinking  with 
some  of  the  ancients,  that  the  cardinal 
virtues  are  animals  ;  or,  at  the  least, 
of  holding  with  the  Platonic  school 
the  doctrine  of  self-existent  Ideas,  or 
with  the  followers  of  Epicurus  that  of 
Sensible  Forms,  which  detach  them- 
selves in  every  direction  from  bodies, 
and  by  coming  in  contact  with  our 
organs,  cause  our  perceptions.  We 
should  be  supposed,  in  short,  to  be- 
lieve that  Attributes  are  Substances. 
In  consequence  of  this  perversion 
of  the  word!  Being,  philosophers 
looking  about  for  something  to  supply 
its  place,  laid  their  hands  upon  the 


word  Entity,  a  piece  of  barbarous 
Latin,  invented  by  the  schoolmen  to 
be  used  as  an  abstract  name,  in 
which  class  its  grammatical  form 
would  seem  to  place  it;  but  being 
seized  by  logicians  in  distress  to  stop 
a  leak  in  £heir  terminology^  it  has 
ever  since  been  used  as  a  concrete 
name.  The  kindred  word  essence^ 
bom  at  the  same  time  and  of  the 
same  parents,  scarcely  underwent  a 
more  complete  transformation  when, 
from  being  the  abstract  of  the  verb 
to  be^  it  came  to  denote  something 
sufficiently  concrete  to  be  enclosed 
in  a  glass  bottle.  The  word  Entity, 
since  it  settled  down  into  a  concrete 
name,  has  retained  its  universality 
of  signification  somewhat  less  im- 
paired than  any  of  the  names  before 
mentioned.  Yet  the  same  gradual 
decay  to  which,  after  a  ceHain  age, 
all  the  language  of  psychology  seems 
liable,  has  been  at  work  even  here. 
If  you  call  virtue  an  entity^  you  are 
indeed  somewhat  less  strongly  sus- 
pected of  believing  it  to  be  a  sub- 
stance than  if  you  called  it  a  being  ; 
but  you  are  by  no  means  free  from 
the  suspicion.  Every  word  which 
was  originally  intended  to  connote 
mere  existence,  seems,  after  a  time, 
to  enlarge  its  connotation  to  serrate 
existence,  or  existence  freed  from  the 
condition  of  belonging  to  a  substance  ; 
which  condition  being  precisely  what 
constitutes  an  attribute,  attributes 
are  gradually  shut  out;  and  along 
with  them  feelings,  which  in  ninety - 
nine  cases  out  of  a  hundred  have  no 
other  name  than  that  of  the  attribute 
which  is  grounded  on  them.  Strange 
that  when  the  greatest  embarrassment 
felt  by  all  who  have  any  considerable 
number  of  thoughts  to  express,  is  to 
find  a  sufficient  variety  of  precise 
words  fitted  to  express  them,  there 
should  be  no  practice  to  which  even 
scientific  thinkers  are  more  addicted 
than  that  of  taking  valuable  words  to 
express  ideas  which  are  sufficiently 
expressed  by  other  words  already 
appropriated  to  them. 
When  it  is  impossible  to  obtioiii  ^o^ 
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tuola,  tha  next  beat  thing  is  to  under-  I  term  Fet 
stoind  thoToiighlj  Ibe  deStctn  of  thiiae  etoud 
WB  hiiva  I  have  thereforB  warned 
the  reador  of  the  uoibiguiC^  of  tha 
uameB  which,  for  want  of  better,  I  am 
iiecBKsi bated  to  employ.  It  must  now 
be  thu  writer's  endeovunr  bu  tu  employ 
them  as  in  no  cusb  to  leave  tht 


L  Feelincs,  OB  States  o 


ing  doubtful  or  obscure.  So  one  of  philosoph}',  eiiiiivHiunt  uxpreB«ions : 
the  above  teriuB  being  altogBthBr  un-  eifecything  ia  a  feeling  of  which  the 
Buibiguoua,  I  shall  not  confine  luyeelf  mind  is  consoioiui ;  everything  which 
to  any  one,  but  ahall  employ  on  each  '  it  fccU,  or,  in  other  words,  wbioh 
occasion  the  word  which  seetnfl  least ,  forms  a  part  of  its  own  sentient  ejciat- 
likeiy  in  the  particular  cose  to  lead  to  ,  ence.  In  popular  language  Peeling 
muiunderstanding  ;  nor  do  I  pretend  i  is  not  alivaya  syuouymuus  with  State 
to  use  either  these  or  any  other  wurda  of  ConscioiiBneaB  ;  being  often  taken 
with  a  rigorous  adherence  to  oue>itigle  uiiire  peculiarly  for  those  states  which 
sense.  Tu  do  ao  would  often  leave  us  are  conceived  oa  belonging  to  the 
without  a  word  to  express  what  in  sensitive,  or  to  the  emotional,  phaais 
signified  by  a  known  word  in  some  one  of  our  nature,  and  sometimes,  with  a 
or  other  of  its  senses  :  unless  authors  still  narrower  reitnetion,  to  the  emo- 
had  an  nnlimlted  buence  to  coin  new  tional  alone,  as  distinguished  from 
words,  together  with  (what  it  would  what  are  conceived  as  belonging  to 
be  more  difficult  to  assume)  unlimited  the  percipient  or  to  Uie  intellectual 
power  of  making  readers  understand  phssis.  But  this  is  on  admitted 
them.  Nur  would  it  be  wise  in  a  departure  from  correctnoss  of  lan- 
writer,on  nsubjectbvolvingsomuch  t^sge;  just  ax,  by  a  popular  perver- 
<if  abstraction,  to  deny  himself  the  aion  the  exact  converse  uf  this,  the 
advantage  derived  from  even  an  im-  word  Mind  is  withdrawn  from  its 
propac  use  of  a  term,  when,  by  means  rightful  generality  of  signification, 
<i(  it,  some  familiar  association  is  called  and  restricted  to  the  intellect  The 
up  which  brings  the  meaning  home  to  still  greater  perversion  by  which 
the  mlud,  as  it  were  by  a  fUah.  Feeling   is    sometimes   confined  not 

The  difficulty  both  to  the  writer  and  only  to  bodily  sensations,  but  to  the 
reader,  of  tha  attempt  which  must  be  sensations  of  a  single  sense,  that  of 
mode  to  USB  vagne  words  so  as  to  |  touch,  needs  not  ti   ^  .. .  .  r  . 


I  meaning,  k  not 
wholly  a  matter  of  regret  It  is  not 
unfitting  that  lugicul  treatises  should 
afford  an  example  of  that,  to  facilitate 
which  is  among  the  most  important 
uses  oF  logic  Philosophical  language 
will  for  a  long  time,  and  popular  j 
language  still  longer,  retain  so  much  i  are  said 


ibiguity,  tha.t 
value  if  it  did 
not,  among  its  other  advantages, 
exercise  the  understanding  in  doing 
its  work  neatly  and  correctly  with 
these  imperfect  tools. 

After  this  preamble  it  is  time  to    

proceed  to  our   enumeration.      Wc   external 
shall  commence  with   Feelings, 
simplest  claiis  of  n  am  L'able  things 


lariy  adverted  b 

Feeling,  in  the  proper  sense  of  the 
term,  is  a  genus,  of  wliich  Sensation, 
Emotion,  and  Thought,  ore  subordi- 
natBspBoios.  Under  the  word  Thought 
'  '  ere  to  be  included  whatever  we 
internally  conscious  of  when  we 
'  '  "  ;  from  tllecc 


have  when  we  think  of  a  red 

lour  withont  having  it  before  our 

es,  to  the  moat  recondite  thoughts 

a  philosopher  or  poet     lie  it  re- 

^mbered,  however,  tjiat  by  a  thouglit 

to  be  understood  what  passes  in 

the  mind  itself,  and  not  any  object 

the  mind,  which  the  person 

is  commouly  said  to  be  thinking  uf. 

He  may  be  thinking  of  the  sun,  or  of 
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God,  but  the  Bun  and  God  are  not 
thoughts  ;  his  mental  image,  however, 
of  the  sun,  and  his  idea  of  God,  are 
thoughts  ;  states  of  his  mind,  not  of 
the  objects  themselves ;  and  so  also 
is  his  belief  of  the  existence  of  the 
sun,  or  of  God  ;  or  his  disbelief,  if  the 
case  be  so.  Even  imaginary  objects 
(which  are  said  to  exist  only  in  our 
ideas)  are  to  be  distinguished  from 
our  ideas  of  them.  I  may  think  of  a 
hobgoblin,  as  I  may  think  of  the  loaf 
which  was  eaten  yesterday,  or  of  the 
flower  which  will  bloom  to-morrow. 
But  the  hobgoblin  which  never  existed 
is  not  the  same  thing  with  my  idea 
of  a  hobgoblin,  any  more  than  the 
loaf  which  once  existed  is  the  same 
thing  with  my  idea  of  a  loaf,  or  the 
flower  which  does  not  yet  exist,  but 
which  will  exist,  is  the  same  with  my 
idea  of  a  flower.  They  are  all,  not 
thoughts,  but  objects  of  thought ; 
though  at  the  present  time  all  the 
objects  are  alike  non-existent. 

In  like  manner,  a  Sensation  is  to 
be  carefully  distinguished  from  the 
object  which  causes  the  sensation  ; 
our  sensation  of  white  from  a  white 
object:  nor  is  it  less  to  be  distinguished 
from  the  attribute  whiteness,  which 
we  ascribe  to  the  object  in  consequence 
of  its  exciting  the  sensation.  Unfor- 
tunately for  clearness  and  due  dis- 
crimination in  considering  these  sub- 
jects, our  sensations  seldom  receive 
separate  names.  We  have  a  name 
for  the  objects  which  produce  in  us 
a  certain  sensation  :  the  word  tchite. 
We  have  a  name  for  the  quality  in 
those  objects,  to  which  we  ascribe 
the  sensation :  the  name  whiteness. 
But  when  we  speak  of  the  sensation 
itself  (as  we  have  not  occasion  to  do 
this  often  except  in  our  scientific 
speculations^,  language,  which  adapts 
itself  for  the  most  part  only  to  the 
common  uses  of  life,  has  provided  us 
with  no  single-worded  or  immediate 
designation ;  we  must  employ'  a  cir- 
cumlocution, and  say,  The  sensatiou 
of  white,  or  The  sensation  of  white- 
ness ;  we  must  denominate  the  sensa- 
tion either  from  the  object,  or  from 


the  attribute,  by  which  it  is  excited. 
Yet  the  sensation,  though  it  never 
doeSf  might  very  well  be  conceived  to 
exist,  without  anything  whatever  to 
excite  it.  We  can  conceive  it  as 
arising  spontaneously  in  the  mind. 
But  if  it  so  arose,  we  should  have 
no  name  to  denote  it  which  would 
not  be  a  misnomer.  In  the  case  of 
our  sensations  of  hearing  we  are 
better  provided  ;  we  have  the  word 
Sound,  and  a  whole  vocabulary  of 
words  to  denote  the  various  kinds  of 
sounds.  For  as  we  are  often  conscious 
of  these  sensations  in  the  absence  of 
any  perceptible  object,  we  can  more 
easily  conceive  having  them  in  the 
absence  of  any  object  whatever.  We 
need  only  shut  our  eyes  and  listen  to 
music,  to  have  a  conception  of  an  uni- 
verse with  nothing  in  it  except  sounds, 
and  ourselves  hearing  them :  and  what 
is  easily  conceived  separately,  easily 
obtains  a  separate  name.  But  in  gene- 
ral our  names  of  sensations  denote  in- 
discriminately the  sensation  and  the 
attribute.  Thus,  coUmr  stands  for  the 
sensations  of  white,  red,  &c.,  but  also 
for  the  quality  in  the  coloured  object. 
We  talk  of  the  colours  of  things  as 
among  their  pi'&pei'ties, 

§  4.  In  the  case  of  sensations, 
another  distinction  has  also  to  be 
kept  in  view,  which  is  often  con- 
founded, and  never  without  nii.s- 
chievous  consequences.  This  is,  the 
distinction  between  the  sensation  it- 
self, and  the  state  of  the  bodily  organs 
which  precedes  the  sensation,  and 
which  constitutes  the  physical  agency 
by  which  it  is  produced.  One  of  the 
sources  of  confusion  on  this  subject  is 
the  division  commonly  made  of  feel- 
ings into  Bodily  and  Mental.  Philono- 
phically  speaking,  there  is  no  founda- 
tion at  all  for  this  distinction  :  even 
sensations  are  states  of  the  sentient 
mind,  not  states  of  the  body,  as  dis- 
tinguished from  it.  What  I  am  con- 
scious of  when  I  see  the  colour  blue, 
is  a  feeling  of  blue  colour,  which  is 
one  thing ;  the  picture  on  my  retina, 
or  the  phenomeivoxi  ol  \v\\\v«t\.o  \k^^- 
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teriouB  nature  which  takes  place  in 
my  optic  nerve  or  in  my  brain,  is 
another  thing,  of  which  I  am  not  at 
all  conscious,  and  which  scientific  in- 
vestigation alone  could  have  apprised 
me  of.  These  are  states  of  my  body  : 
but  the  sensation  of  blue,  which  is 
the  consequence  of  these  states  of 
body,  is  not  a  state  of  body :  that 
which  perceives  and  is  conscious  is 
called  Mind.  When  sensations  are 
called  bodily  feelings,  it  is  only  as 
being  the  class  of  feelings  which  are 
immediately  occasioned  by  bodily 
states  ;  whereas  the  other  kinds  of 
feelings,  thoughts,  for  instance,  or 
emotions,  are  immediately  excited 
not  by  anything  acting  upon  the 
bodily  organs,  but  by  sensations,  or 
by  previous  thoughts.  This,  however, 
is  a  distinction  not  in  our  feelings, 
but  in  the  agency  which  produces  our 
feelings :  all  of  them  when  actually 
produced  are  states  of  mind. 

Besides  the  affection  of  our  bodily 
organs  from  without,  and  the  sensa- 
tion thereby  produced  in  our  minds, 
many  writers  admit  a  third  link  in 
the  chain  of  phenomena,  which  they 
call  a  Perception,  and  which  consiste 
in  the  recognition  of  an  external 
object  as  the  exciting  cause  of  the 
sensation.  This  perception,  they  say, 
is  an  act  of  the  mind,  proceeding 
from  its  own  spontaneous  activity ; 
while  in  a  sensation  the  mind  is  pas- 
sive, being  merely  acted  upon  by  the 
outward  object.  And  according  to 
some  metaphysicians,  it  is  by  an  act 
of  the  mind,  similar  to  perception, 
except  in  not  being  preceded  by  any 
sensation,  that  the  existence  of  God, 
the  soul,  and  other  hyperphysical 
objects  is  recognised. 

These  acts  of  what  is  termed  per- 
ception, whatever  be  the  conclusion 
ultimately  come  to  respecting  their 
nature,  must,  I  conceive,  take  their 
place  among  the  varieties  of  feelings 
or  states  of  mind.  In  so  classing 
them,  I  have  not  the  smallest  inten- 
tion of  declaring  or  insinuating  any 
theory  as  to  the  law  of  mind  in  which 
these  mental  processes  may  be  sup- 


posed to  originate,  or  the  conditions 
I  under  which  they  may  be  legitimate 
or  the  reverse.  Far  less  do  I  mean 
(as  Dr.  Whewell  seems  to  suppose 
must  be  meant  in  an  analc^us  case*) 
to  indicate  that  as  they  are  **  merely 
states  of  mind,"  it  is  superfluous  to 
inquire  into  their  distinguishing  pecu- 
liarities. I  abstain  from  the  inquiry 
as  irrelevant  to  the  science  of  logia 
In  these  so-called  perceptions,  or 
direct  recognitions  by  the  mind,  of 
objects,  whether  physical  or  spiritual, 
which  are  external  to  itself,  I  can  see 
only  cases  of  belief ;  but  of  belief 
which  claims  to  be  intuitive,  or  inde- 
pendent of  external  evidence.  When 
a  stone  lies  before  me,  I  am  conscious 
of  certain  sensations  which  I  receive 
from  it ;  but  if  I  say  that  these  sen- 
sations come  to  me  from  an  external 
object  which  I  perceive,  the  meaning 
of  these  words  is,  that  receiving  the 
sensations,  I  intuitively  believe  that  an 
external  cause  of  those  sensations 
exists.  The  laws  of  intuitive  belief, 
and  the  conditions  under  which  it  is 
legitimate,  are  a  subject  which,  as  we 
have  already  so  often  remarked,  be- 
longs not  to  logic,  but  to  the  science  of 
the  ultimate  laws  of  the  human  mind. 
To  the  same  region  of  speculation 
belongs  all  that  can  be  said  respecting 
the  distinction  which  the  German 
metaphysicians  and  their  French  and 
English  followers  so  elaborately  draw 
between  the  acts  of  the  mind  and  its 
merely  passive  states  ;  between  what 
it  receives  from,  and  what  it  gives  to, 
the  crude  materials  of  its  experience. 
I  am  aware  that  with  reference  to  the 
view  which  those  writers  take  of  the 
primary  elements  of  thought  and 
knowledge,  this  distinction  is  funda- 
mentiJ.  But  for  the  present  purpose, 
which  is  to  examine,  not  the  original 
groundwork  of  our  knowledge,  but 
how  we  come  by  that  portion  of  it 
which  is  not  original ;  the  difference 
between  active  and  passive  states  of 
mind  is  of  secondary  importance. 
For  us,  they  all  are  states  of  mind, 

*  Philosophy  of  the  Inductive    fkiences, 
vol.  i.  p.  40. 
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they  all  are  feeliugs ;  by  which,  let  it 
be  Mid  OQoe  more,  I  mean  to  imply 
nothing  of  passivity,  but  simply  that 
they  are  psychological  facts,  facts 
which  t»ke  place  in  the  mind,  and  are 
to  be  carefully  distinguished  from  the 
external  or  physical  facts  with  which 
they  may  be  connected  either  as 
effects  or  as  causes. 

§  5.  Among  active  fitates  of  mind, 
there  is,  however,  one  species  which 
merits  particular  attention,  because 
it  forms  a  principal  part  of  the  con- 
notation of  some  important  classes  of 
names.  I  mean  volitions,  or  acts  of 
the  will.  When  we  speak  of  sentient 
beings  by  relative  names,  a  large 
portion  of  the  connotation  of  the 
name  usually  consists  of  the  actions 
of  those  beings  ;  actions  past,  present, 
and  possible  or  probable  future.  Take, 
for  instance,  the  words  Sovereign  and 
Subject.  What  meaning  do  these 
words  convey,  but  that  of  innumerable 
actions,  done  or  to  be  done  by  the 
sovereign  and  the  subjects,  to  or  in 
regard  to  one  another  reciprocally  ? 
So  with  the  words  physician  and 
patient,  leader  and  follower,  tutor  and 
pupil.  In  many  cases  the  words  also 
connote  actions  which  would  be  done 
under  certain  contingencies  by  persons 
other  than  those  denoted :  as  the 
words  mortgagor  and  mortgagee,  ob- 
ligor and  obligee,  and  many  other 
words  expressive  of  legal  relation, 
which  connote  what  a  court  of  justice 
would  do  to  enforce  the  legal  obligation 
if  not  fulfilled.  There  are  also  words 
which  connote  actions  previously  done 
by  persons  other  than  those  denoted 
either  by  the  name  itself  or  by  its 
correlative ;  as  the  word  brother. 
From  those  instances,  it  may  be  seen 
how  large  a  portion  of  the  connota- 
tion of  names  consists  of  actions. 
Now  what  is  an  action?  Not  one 
thing,  but  a  series  of  two  things  ;  the 
state  of  mind  called  a  volition,  fol- 
lowed by  an  effect.  The  volition  or 
intenti(m  to  {nroduce  the  effect,  is  one 
thing  *,  the  effect  produced  in  conse- 
quence of  the  intention,  is  another 


thing ;  the  two  together  constitute  the 
action.  I  form  the  purpose  of  instantly 
moving  my  arm ;  that  is  a  state  of  my 
mind  :  my  arm  (not  being  tied  or 
paraJytic)  moves  in  obedience  to  my 
purpose  ;  that  is  a  physical  fact,  con- 
sequent on  a  state  of  mind.  The  inten- 
tion, followed  by  the  fact,  or  (if  we 
prefer  the  expression)  the  fact  when 
preceded  and  caused  by  the  intention, 
IS  called  the  action  of  moving  my  arm. 

§  6.  Of  the  first  leading  division  of 
namei^le  things,  viz.,  Feelings  or 
States  of  Consciousness,  we  began  by 
recognising  three  sub-divisions  ;  Sen- 
sations, Thoughts,  and  Emotions. 
The  first  two  of  these  we  have  illus- 
trated at  considerable  length  ;  the 
third.  Emotions,  not  being  perplexed 
by  similar  ambiguities,  does  not  re- 
quire similar  exemplification.  And, 
finally,  we  have  found  it  necessary  to 
add  to  these  three  a  fourth  species, 
commonly  known  by  the  name  Voli- 
tions. We  shall  now  proceed  to  the 
two  r^naining  classes  of  nameable 
things  ;  all  things  which  are  regarded 
as  external  to  the  mind  being  con- 
sidered as  belonging  either  to  the  class 
of  Substances  or  to  that  of  Attributes. 

II.  Substances. 

Logicians  have  endeavoured  to  de- 
fine Substance  and  Attribute  ;  but 
their  definitions  are  not  so  much 
attempts  to  draw  a  distinction  between 
the  things  themselves,  as  instructions 
what  difference  it  is  customary  to 
make  in  the  grammatical  structure  of 
the  sentence,  according  as  we  are 
speaking  of  substances  or  of  attributes. 
Such  definitions  are  rather  lessons  of 
English,  or  of  Greek,  Latin,  or  Ger- 
man, than  of  mental  philosophy.  An 
attribute,  say  the  school  logicians, 
must  be  the  attribute  of  something  : 
colour,  for  example,  must  be  the  colour 
of  something ;  goodness  must  be  the 
goodness  of  something ;  and  if  this 
something  should  cease  to  exist,  or 
should  cease  to  be  connected  vdtK  \iVv^ 
attribute,  the  ex\ste«\oe  ol  V)[vfe  «>XX\\- 
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bute  would  be  at  an  end.  A  substance, 
on  the  contrary,  is  self -existent ;  in 
speaking  about  it,  we  need  not  put  of 
after  its  name.  A  stone  is  not  the 
stone  of  anything ;  the  moon  is  not 
the  moon  of  anything,  but  simply  the 
moon.  Unless,  indeed,  the  name 
which  we  choose  to  give  to  the  sub- 
stance be  a  relative  name  ;  if  so,  it 
must  be  followed  either  by  o/,  or  by 
some  other  particle,  implying,  as  that 
proposition  does,  a  reference  to  some- 
thing else  :  but  then  the  other  char- 
acteristic peculiarity  of  an  attribute 
would  fail ;  the  something  might  be 
destroyed,  and  the  substance  might 
still  subsist.  Thus,  a  father  must  be 
the  father  of  something,  and  so  far 
resembles  an  attribute,  in  being  re- 
ferred to  something  besides  himself  : 
if  there  were  no  chUd,  there  would  be 
no  father  :  but  this,  when  we  look 
into  the  matter,  only  means  that  we 
should  not  call  him  father.  The  man 
called  father  might  still  exist  though 
there  were  no  child,  as  he  existed  be- 
fore there  was  a  child :  and  there 
would  be  no  contradiction  in  suppos- 
ing him  to  exist,  though  the  whole  uni- 
verse except  himself  were  destroyed. 
But  destroy  all  white  substances,  and 
where  would  be  the  attribute  white- 
ness ?  Whiteness,  without  any  white 
thing,  is  a  contradiction  in  terms. 

This  is  the  nearest  approach  to  a 
solution  of  the  difficulty,  that  will  be 
found  in  the  common  treatises  on 
logic.  It  will  scarcely  be  thought  to 
be  a  satisfactory  one.  If  an  attribute 
is  distinguished  from  a  substance  by 
being  the  attribute  of  something,  it 
seems  highly  necessary  to  understand 
what  is  meant  by  of ;  a  particle  which 
needs  explanation  too  much  itself,  to 
be  placed  in  front  of  the  explanation 
of  anything  else.  And  as  for  the 
self -existence  of  substance,  it  is  very 
true  that  a  substance  may  be  con- 
ceived tt>  exist  without  any  other  sub- 
stance, but  so  also  may  an  attribute 
without  any  other  attribute  ;  and  we 
can  no  more  imagine  a  substance  with- 
out attributes  than  we  can  imagine 
attributes  without  a  substance. 


Metapfa3rsicians,  however,  have 
probed  the  question  deeper,  and  given 
an  accoimt  of  Substance  considerably 
more  satisfactory  than  this.  Substances 
are  usually  distinguished  as  Bodies  or 
Minds.  Of  each  of  these,  philosophers 
have  at  length  provided  us  with  a  defi- 
nition which  seems  unexceptionable. 

§  7«  A  body,  according  to  the  re- 
ceived doctrine  of  modem  metaphysi- 
cians, may  be  defined,  the  external 
cause  to  which  we  ascribe  our  sensa- 
tions. When  I  see  and  touch  a  piece  of 
gold,  I  am  conscious  of  a  sensation  of 
yellow  colour,  and  sensations  of  hard- 
ness and  weight ;  and  by  varying  the 
mode  of  handling,  I  may  add  to  these 
sensations  many  others  completely 
distinct  from  them.  The  sensations 
are  all  of  which  I  am  directly  con- 
scious ;  but  I  consider  them  as  pro- 
duced by  something  not  only  existing 
independently  of  my  will,  but  external 
to  my  bodily  organs  and  to  my  mind. 
This  external  something  I  call  a  body. 

It  may  be  asked,  how  come  we  to 
ascribe  our  sensations  to  any  external 
cause  ?  And  is  there  sufficient  ground 
for  so  ascribing  them  ?  It  is  known, 
that  there  are  metaphysicians  who 
have  raised  a  controversy  on  the 
point ;  maintaining  that  we  are  not 
warranted  in  referring  our  sensations 
to  a  cause  such  as  we  understand  by 
the  word  Body,  or  to  any  external 
cause  whatever.  Though  we  have 
no  concern  here  with  this  controversy, 
nor  with  the  metaphysical  niceties 
on  which  it  turns,  one  of  the  best 
ways  of  showing  what  is  meant  by  Sub- 
stance is,  to  consider  what  position  it  is 
necessary  to  take  up,  in  order  to  main- 
tain its  existence  against  opponents. 

It  is  certain,  then,  that  a  part  of 
our  notion  of  a  body  consists  of  the 
notion  of  a  number  of  sensations  of 
our  own,  or  of  other  sentient  beings, 
habitually  occurring  simultaneously. 
My  conception  of  the  table  at  which 
I  am  writing  is  compounded  of  its 
visible  form  and  size,  which  are  com- 
plex sensations  of  sight ;  its  tangible 
form  and  size,   which   are  complex 
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sensations  of  our  organs  of  touch  and 
of  our  muscles  ;  its  weight,  which  is 
also  a  sensation  of  touch  and  of  the. 
muscles  ;  its  colour,  which  is  a  sensa- 
tion of  sight ;  its  hardness,  which  is 
a  sensation  of  the  muscles  ;  its  com- 
position, which  is  another  word  for  all 
the  varieties  of  sensation  which  we 
receive  under  various  circumstances 
from  the  wood  of  which  it  is  made, 
and  so  forth.  All  or  most  of  these 
various  sensations  frequently  are,  and, 
as  we  learn  by  experience,  always 
might  be,  experienced  simultaneously, 
or  in  many  different  orders  of  succes- 
sion at  our  own  choice :  and  hence 
the  thought  of  any  one  of  them  makes 
lis  think  of  the  others,  and  the  whole 
becomes  mentally  amalgamated  into 
one  mixed  state  of  consciousness, 
which,  in  the  language  of  the  school 
of  Locke  and  Hartley,  is  termed  a 
Complex  Idea. 

Now,  there  are  philosophers  who 
have  argued  as  follows.  If  we  con- 
ceive an  orange  to  be  divested  of  its 
natural  colour  without  acquiring  any 
new  one  ;  to  lose  its  softness  without 
becoming  hard,  its  roundness  without 
becoming  square  or  pentagonal,  or  of 
any  other  regular  or  irregular  figure 
whatever ;  to  be  deprived  of  size,  of 
weight,  of  taste,  of  smell  ;  to  lose  all 
its  mechanical  and  all  its  chemical 
properties,  and  acquire  no  new  ones  ; 
to  become  in  short,  invisible,  intan- 
gible, imperceptible  not  only  by  all  our 
senses,  but  by  the  senses  of  all  other 
sentient  beings,  real  or  possible  ;  no- 
thing, say  these  thinkers,  would  re- 
main. For  of  what  natui-e,  they  ask, 
could  be  the  residuum  ?  and  by  what 
token  could  it  manifest  its  presence  ? 
To  the  unreflecting  its  existence  seems 
to  rest  on  the  evidence  of  the  senses. 
But  to  the  senses  nothing  is  appa- 
rent except  the  sensations.  We  know, 
indeed,  that  these  sensations  are  bound 
together  by  some  law  ;  they  do  not 
come  together  at  random,  but  accord- 
ing to  a  systematic  order,  which  is 
part  of  the  order  established  in  the 
universe.  When  we  experience  one 
of  these  sensations,  we  usually  experi- 


ence the  others  also,  or  know  that  we 
have  it  in  our  power  to  experience 
them.  But  a  fixed  law  of  connection, 
making  the  sensations  occur  together, 
does  not,  say  these  philosophers, 
necessarily  require  what  is  called  a 
substratum  to  support  them.  The 
conception  of  a  substratum  is  but  one 
of  many  possible  forms  in  which  that 
connection  presents  itself  to  our  imagi- 
nation ;  a  mode  of,  as  it  w^ere,  re- 
alizing the  idea.  If  there  be  such  a 
substratum,  suppose  it  at  this  instant 
miraculously  annihilated,  and  let  the 
sensations  continue  to  occur  in  the 
same  order,  and  how  would  the  sub- 
stratum be  missed  ?  By  what  signs 
should  we  be  able  to  discover  that  its 
existence  had  terminated?  Should 
we  not  have  as  much  reason  to  believe 
that  it  still  existed  as  we  now  have  ? 
And  if  we  should  not  then  be  war- 
ranted in  believing  it,  how  can  we  be 
so  now  ?  A  body,  therefore,  according, 
to  these  metaphysicians,  is  not  any- 
thing intrinsically  different  from  the 
sensations  which  the  body  is  said  to 
produce  in  us  ;  it  is,  in  short,  a  set  of 
sensations,  or  rather,  of  possibilities 
of  sensation,  joined  together  according 
to  a  fixed  law. 

The  controversies  to  which  these 
speculations  have  given  rise,  and  the 
doctrines  which  have  been  developed 
in  the  attempt  to  find  a  conclusive 
answer  to  them,  have  been  fruitful  of 
important  consequences  to  the  Science 
of  Mind.  The  sensations  (it  was  an- 
swered) which  we  are  conscious  of, 
and  which  we  receive,  not  at  random, 
but  joined  together  in  a  certain  uniform 
manner,  imply  not  only  a  law  or  laws 
of  connection,  but  a  cause  external  to 
our  mind,  which  cause,  by  its  own 
laws,  determines  the  laws  according 
to  which  the  sensations  are  connected 
and  experienced.  The  schoolmen 
used  to  call  this  external  cause  by  the 
name  we  have  already  employed,  a  »u  6- 
stratum ;  and  its  attributes  (as  they 
expressed  themselves)  inkei'entf  liter- 
ally stucky  in  it.  To  this  substratum 
the  name  Matter  is  usually  given 
in  philosophical  discvimaw^.     \\.  ^«a 
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soon,  however,  acknowledged  by  all 
who  reflected  on  the  subject,  that  the 
existence  of  matter  cannot  be  proved 
by  extrinsic  evidence.  The  answer, 
therefore,  now  usually  made  to  Berke- 
ley and  his  followers,  is,  that  the  belief 
is  intuitive ;  that  mankind,  in  all  ages, 
have  felt  themselves  compelled,  by  a 
necessity  of  their  nature,  to  refer  their 
sensations  to  an  external  cause  :  that 
even  those  who  deny  it  in  theory, 
yield  to  the  necessity  in  practice,  and 
both  in  speech,  thought,  and  feeling, 
do,  equally  with  the  vulgar,  acknow- 
ledge their  sensations  to  be  the  effects 
of  something  external  to  them  :  this 
knowledge,  therefore,  it  is  affirmed,  is 
as  evidently  intuitive  as  our  know- 
ledge of  our  sensations  themselves  is 
intiutive.  And  here  the  question 
merges  in  the  fundamental  proUem 
of  metaphysics  properly  so  called :  to 
which  science  we  leave  it. 

But  although  the  extreme  doctrine 
of  the  Idealist  metaphysicians,  that 
objects  are  nothing  but  our  sensations 
and  the  laws  which  connect  them,  has 
not  been  generally  adopted  by  subse- 
quent thinkers ;  the  point  of  most 
real  importance  is  one  on  which  those 
metaphysicians  are  now  very  generally 
considered  to  have  made  out  their 
case  :  viz.,  that  all  we  know  of  objects, 
is  the  sensations  which  they  give  us, 
and  the  order  of  the  occurrence  of 
those  sensations.  Kant  himself,  on 
this  point,  is  as  explicit  as  Berkeley 
or  Locke.  However  firmly  convinced 
that  there  exists  an  universeof  "Things 
in  themselves,''  totally  distinct  from 
the  universe  of  phenomena,  or  of  things 
as  they  appear  to  our  senses ;  and 
even  when  bringing  into  use  a  tech- 
nical expression  (Noumenon)  to  denote 
what  the  thing  is  in  itself,  as  con- 
trasted with  the  representation  of  it  in 
our  minds  ;  he  allows  that  this  repre- 
sentation (the  matter  of  which,  he 
says,  consists  of  our  sensations,  though 
the  form  is  given  by  the  laws  of  the 
mind  itself)  is  all  we  know  of  the 
object :  and  that  the  real  nature  of 
the  Thing  is,  and  by  the  constitution 
of  our  faculties  ever  must  remain,  at 


least  in  the  present  state  of  existence, 
an  impenetrable  mystery  to  us.  "  Of 
things  absolutely  or  in  themselrefl/* 
says  Sir  William  Hamilton,*  "  be  they 
external,  be  they  internal,  we  know 
nothing,  or  know  them  only  as  incog- 
nisable ;  and  beoosne  aware  of  their 
inoom{»*ehen8ible  existence,  only  as 
this  is  indirectly  and  accidentally 
revealed  to  us,  through  certain  quali- 
ties related  to  our  faculties  of  know- 
ledge, and  which  qualities,  again,  we 
cannot  think  as  unconditioned,  irre- 
lative, existent  in  and  of  themselves. 
All  that  we  know  is  therefore  phseno- 
menal,  —  phsenomenal  of  the  un- 
known.*' t  The  same  doctrine  is  laid 
down  in  the  clearest  and  strongest 
terms  by  M.  Cousin,  whose  observa- 
tions on  the  subject  are  the  more 
worthy  of  attention,  as,  in  consequence 
of  the  ultra-German  and  ontological 
character  of  his  philosophy  in  (^er 
respects,  they  may  be  regarded  as  the 
admissions  of  an  opponent.:}: 

*  DigcusaioHS  on  Fhiloiophy,  &c.  Appen- 
dix I.  pp.  645-4. 

t  It  is  to  be  regretted  that  Sir  Williain 
Hamilton,  though  ho  often  strenuously  in- 
sists on  this  doctrine,  and  though,  in  the 
|)a8sage  quoted,  he  states  it  with  a  compre- 
hensiveness and  force  which  leave  nothing 
to  be  desired,  did  not  consistently  adiiere 
to  his  own  doctiine,  but  maintidued  oiona 
with  it  opinions  with  which  it  is  utterly 
irreconcilable.  See  the  third  and  other 
cliapters  of  An  Examination  o/Sir  inUiam 
Hamilton's  Philosophy. 

t  "Nous  aavons  qu'il  existe  quolque 
chose  hors  de  nous,  parceque  nous  ne  pou- 
vons  expliquer  nos  perceptions  sans  Ics 
rattacher  &  des  causes  distiiictcs  de  notis- 
mdmes ;  nous  savons  de  plus  que  ces  causes, 
dont  nous  ue  oonnaiasons  pas  d'ailleurs 
I'easence,  produisentles  effets  les  plus  vaii- 
ables,  les  plus  divers,  et  mdme  les  plus  con- 
traires,  selon  qu'elles  rencontrent  telle 
nature  oa  telle  disposition  du  sujet.  Mais 
savons-noua  quelque  chose  de  plus?  et 
m6me,  vu  le  caractfere  ind^terniin^  des 
causes  que  nous  concevons  dans  les  corps, 
y  a-t-il  quelque  chose  de  plus  k  savoir?  Y 
a-t-il  lieu  de  nous  enqu^rir  si  nous  pcrce- 
vons  les  choses  tollcs  qu'elles  sont?  Non 
evidemment.  .  .  .  Je  nedispas  quelepro. 
blfeme  est  Insoluble,  jfedw  qu*il  est  absunfe  et 
enferme  une  contradiction.     Nous  ne  sarom 

{)a»  ce  que  ces  cauMs  sont  en  elles-mhnea,  et 
a  raison  nous  defend  de  chercher  a  le  cou- 
naltre :  mais  il  est  bien  Evident  a  priori, 
qu'elles  ne  sont  pas  en  eUes-mim'S  ce  qu'elles 
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There  is'hot  the  Blighteet  reason  for 
believing  that  what  we  call  the  sen- 
sible qualities  of  the  object  are  a  type 
of  imyihing  inherent  in  itself,  or  bear 
any  affinity  to  its  own  nature.  A 
cause  does  not^  as  such,  resemble  its 
effects  ;  an  east  wind  is  not  like  the 
feeling  of  cold,  nor  heat  like  the  steam 
f^  boiling  water.  Why  then  should 
matter  resemble  our  sensations  ? 
Why  should  the  inmost  nature  of  iire 
and  water  resemble  the  impressions 
made  by  those  objects  upon  our 
senses?*    Or  on  what  principle  are 


$(mt  par  rapport  a  nouif  puisqtie  la  prince 
du  sujet  modifie  neceaaairemeut  leur  action, 
^kippiimez  tout  sujet  sentant,  11  est  certain 
que  ces  causes  agiraient  encore  puiBqu'clles 
cotitinuemleut  d'exister;  mals  elles  agi- 
raient autrement ;  elles  seraient  encore  des 
quality  et  des  pix>pri^t(6S|  maU  qui  ue 
ressembleraieut  h  rien  de  ce  aue  nous  con- 
naissons.  Le  feu  ne  manliestei-alt  plus 
aucnue  dea  propri^tds  que  nous  lui  con- 
naissons :  que  serait-il?  G'eet  oe  que  nous 
ne  saurons  jamais.  .C'ett  d'ailUurs  peut- 
Hre  «n  problenie  qui  ne  ripugnepas  ieulement 
d  la  nature  de  notre  esprit,  mats  ft  I'essence 
mime  da  cho$e9,  Quand  m^mo  en  effet  on 
Bupprimerait  par  le  pens^e  tous  les  su  jets 
seutants,  il  faudrait  encore  admettre  que 
nul  corps  ne  manifesterait  ses  propridt^ 
autrement  qn'en  relation  avec  un  sujet 
queloonque,  et  dans  ce  oas  sesproprUtis  ne 
Mtraient  encoit  que  relatiitea :  en  sorte  qu'il 
me  parait  fort  ralsonnable  d'admettre  que 
lea  pn^nri^t^i  d^termin^es  des  corps  n'exls- 
tent  pas  ind^ndamment  d'un  sujet  qtiel- 
conque,  et  que  quand  on  demande  t>i  les 
propri^t^  de  la  mati^re  sont  telles  que 
nons  les  percevons,  il  faudrait  voir  aupara- 
Tant  si  ellts  sotit  en  tant  que  d^rmin^es, 
at  dana  quel  sens  il  eat  Trai  do  dire  qu'ellea 
sont."— CoitJit  d^Htitoire  de  la  PhiloiophU 
Morale  au  iZme  tUcle,  8me  lecon. 

*  An  attempt,  Indeed,  hasbtifen  made  by 
Reid  and  others,  tosstablish  that  although 
some  of  the  propiertiea  we  ascribe  to  objects 
exist  only  in  our  sensations,  others  exist 
in  the  things  themselves,  being  such  ns 
cannot  poairi bly  be  copies  of  any  impreMion 
upon  the  aenaea  ;  and  they  ask,  from  what 
sensations  our  notions  of  extension  and 
figure  have  been  derived?  The  gauntlet 
thrown  down  by  Reid  was  taken  up  by 
jBrown,  who,  applying  greater  powers  of 
analysis  than  had  previously  been  arolied 
to  uie  notions  of  extension  and  ngure, 
poflntad  out  that  the  sensations  from  which 
thoae  notions  are  derived,  are  nensations 
of  toucK  eombined  with  sensations  of  a 
class  previously  too  little  adverted  to  by 
metaimysicians,  those  which  have  their 
s^at  iu  01^'  muscular  franie.    His  analysis, 


we  authorized  to  deduce  from  the 
effects,  anything  concerning  the  cause, 
except  that  it  is  a  cause  adequate  to 
produce  those  effects  ?  It  may,  there- 
fore, safely  be  laid  down  as  a  truth 
both  obvious  in  itself,  and  admitted 
by  all  whom  it  is  at  present  necessary 
to  take  into  consideration,  that,  of  the 
outward  world,  we  know  and  can  know 
absolutely  nothing,  except  the  sensa- 
tions which  we  experience  from  it.+ 

§  8.  Body  having  now  been  defined 
the  external  cause,  and  (according  to 


which  was  adopted  and  followed  up  by 
James  Mill,  has  been  further  and  greatly 
improved  upon  iu  Professor  Bain's  pro* 
found  work.  The  Senses  and  the  Intellect, 
and  in  the  chaptera  on  "Perception"  of 
a  work  of  eminent  analytic  iwwcr,  Mr. 
Herbert  Spencer's  Principlea  of  Psycho- 
logy. 

On  this  point  M.  Cousin  may  again  bo 
cited  in  favour  of  the  better  doctrine.  M. 
Cousin  recognises,  iu  opposition  to  Reid, 
the  essentisd  subjectivity  of  our  coucep* 
tions  of  what  are  called  the  primiu*y  quali* 
ties  of  matter,  as  extension,  solidity,  &c., 
equally  with  those  of  colour,  heat,  and  the 
remainder  of  the  so-called  secondary  quali- 
ties.— CourSy  ut  supra,  gme  leqon. 

t  This  doctrine,  which  is  the  most  com- 
plete fOTra    of  the   philosophical   theory 
known  as  the  Relativity  of  Human  Know- 
ledge, has,  since  the  recent  revival  in  tliis 
country  of  an  active  interest  in  metaphy- 
sical speculation,  been  the  subject  of  a 
greatly  increased  amount  of  discussion  and 
Controversy ;  and  dissentients  have  mani- 
fested tiiemselves  in  considerably  gi-eater 
ntunber  than  I  had  any  knowledge  of  when 
the  passage  in  the  text  was  written.    The 
doctrine  has  been  attacked  from  two  sides. 
Borne  thinkers,  among  whom  are  the  late 
Professor  Ferrier,  in  bis  Institutes  of  Meta- 
physie,  and  Professor  John  Grote,  in  his 
Bxploratio   Philosophica,  appear  to  deny 
altogether   the   reality   of   Noumena,    or 
Things  in  themselves — of  an  unknowable 
substratum  or  support  for  the  sensations 
which  we  experience,  and  which,  according 
to  the  theory,  constitute  all  our  knowledge 
of  an  extemnl  world.    It  seems  to  mc, 
however,  that  in  Professor  Grote's  case  at 
least,  the  denial  of  Noumena  is  only  ap- 
parent, and  that  he  does  not  essentially 
differ  from  the  other  class  of  objectors,  in- 
cluding Mr.  Bailey  in  his  valuable  Lettern 
on  the  Philosophy  of  the  Hitman  Mind,  and 
(in  spite  of  the  striking  passage  quoted  in 
the  text)  also  Sir  William  Hamilton,  who 
contend  for  a  direct   knowledge  by  tho 
human  mind  of  more  than  the  sensations 
—of  certain  attrVbwtcB  or  -^o^-Wea^aNNx^^ 
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the  more  reasonable  opinion)  the  un- 
known external  cause,  to  which  we  re- 
fer our  sensations  ;  it  remains  to  frame 
a  definition  of  Mind.  Nor,  after  the 
preceding  observations,  will  this  be 
difficult.  For,  as  our  conception  of  a 
body  is  that  of  an  unknown  exciting 
cause  of  sensations,  so  our  conception 
of  a  mind  is  that  of  an  unknown 
recipient,  or  percipient,  of  them  ;  and 
not  of  them  alone,  but  of  all  our 
other  feelings.  As  body  is  under- 
stood to  be  the  mysterious  something 
which  excites  the  mind  to  feel,  so 
mind  is  the  mysterious  something 
which  feels  and  thinks.  It  is  un- 
necessary to  give  in  the  case  of  mind, 
as  we  gave  in  the  case  of  matter,  a 
particular  statement  of  the  sceptical 
system  by  which  its  existence  as  a 
Thing  in  itself,  distinct  from  the  series 
of  what  are  denominated  its  states,  is 
called  in  question.  But  it  is  necessary 
to  remark,  that  on  the  inmost  nature 
(whatever  be  meant  by  inmost  nature) 
of  the  thinking  principle,  as  well  as 
on  the  inmost  nature  of  matter,  we 
are,  and  with  our  faculties  must 
always  remain,  entirely  in  the  dark. 
All  which  we  are  aware  of,  even  in 
our  own  minds,  is  (in  the  words  of 

exist  not  in  us,  but  in  the  Things  them- 
selves. 

With  the  first  of  these  opinions,  that 
which  denies  Noumena,  I  have,  as  a  meta- 
physician, no  quarrel ;  but  whether  it  bo 
true  or  faLso,  it  is  irrelevant  to  Logic  And 
since  all  the  forms  of  language  are  in  con- 
tradiction to  it,  nothing  but  confusion 
could  result  from  its  unnecessary  intro- 
duction into  a  treatise,  every  essential  doc- 
trine of  which  could  stiind  equally  well 
with  the  opposite  and  accredited  opinion. 
The  other  and  rival  doctrine,  that  of  a 
direct  perception  or  intuitive  knowledge 
of  the  outward  object  as  it  is  in  itself,  con- 
sidered as  distinct  from  the  sensations  we 
receive  from  it,  is  of  far  greater  practical 
moment.  But  even  this  question,  depend- 
ing on  the  nature  and  hiws  of  Intuitive 
Knowledge,  is  not  within  the  province  of 
liOgic.  For  the  grounds  of  my  own  opinion 
concerning  it,  I  must  content  myself  with 
referring  to  a  work  already  mentioned — 
An  Exunmiation  of  Sir  Wiliiam  Hamilton's 
Philosophy:  several  chapters  of  which  are 
devoted  to  a  full  discussion  of  the  questions 
and  theories  relating  to  the  supposed  direct 
perception  of  es^teruul  objects. 


James  Mill)  a  certain  '^thread  of 
consciousness ; "  a  series  of  feelings, 
that  is,  of  sensations,  thoughts,  emo- 
tions, and  volitions,  more  or  less 
mmierous  and  complicated.  There  is 
something  I  call  Myself,  or,  by 
another  form  of  expression,  my  mind, 
which  I  consider  as  distinct  from 
these  sensations,  thoughts,  &c.  ;  a 
something  which  I  conceive  to  be  not 
the  thoughts,  but  the  being  that  has 
the  thoughts,  and  which  I  can  con- 
ceive as  existing  for  ever  in  a  state  of 
quiescence,  without  any  thoughts  at 
all.  But  what  this  being  is,  though 
it  is  myself,  I  have  no  knowledge, 
other  than  the  series  of  its  states  of 
consciousness.  As  bodies  manifest 
themselves  to  me  only  through  the 
sensations  of  which  I  regard  them  as 
the  causes,  so  the  thinking  principle, 
or  mind,  in  my  own  nature,  makes 
itself  known  to  me  only  by  the  feel- 
ings of  which  it  is  conscious.  I 
know  nothing  about  myself,  save  my 
capacities  of  feeling  or  being  conscious 
(including,  of  course,  thinking  and 
willing) :  and  were  I  to  learn  any- 
thing new  concerning  my  own  nature, 
I  cannot  with  my  present  faculties 
conceive  this  new  information  to  be 
anything  else,  than  that  I  have  some 
additional  capacities,  as  yet  unknown 
to  nie,  of  feeling,  thinking,  or  willing. 
Thus,  then,  as  body  is  the  unsen- 
tient  cause  to  which  we  are  naturally 
prompted  to  refer  a  certain  portion  of 
our  feelings,  so  mind  may  be  described 
as  the  sentient  subject  (in  the  scholastic 
sense  of  the  term)  of  all  feelings  ;  that 
which  has  or  feels  them.  But  of  the 
nature  of  either  body  or  mind,  further 
than  the  feelings  which  the  former 
excites,  and  which  the  latter  experi- 
ences, we  do  not,  according  to  the 
best  existing  doctrine,  know  any- 
thing ;  and  if  anything,  logic  has 
nothing  to  do  with  it,  or  with  the 
manner  in  which  the  knowledge  is 
acquired.  With  this  result  we  may 
conclude  this  portion  of  our  subject, 
and  pass  to  the  third  and  only  re- 
maining class  or  division  of  Nameable 
Things. 
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III.  Attbibutks,  and,  first, 
Qualities. 

§  9.  From  what  has  already  been 
said  of  Substance,  what  is  to  be  said 
of  Attribute  is  easily  deducible.  For 
if  we  know  not,  and  cannot  know, 
anything  of  bodies  but  the  sensa- 
tions which  they  excite  in  us  or  in 
others,  those  sensations  must  be  all 
that  we  can,  at  bottom,  mean  by 
their  attributes  ;  and  the  distinction 
which  we  verbally  make  between  the 
properties  of  things  and  the  sensations 
we  receive  from  them,  must  originate 
in  the  convenience  of  discourse  rather 
than  in  the  nature  of  what  is  signified 
by  the  terms. 

Attributes  are  usually  distributed 
imder  the  three  heads  of  Quality, 
Quantity,  and  Relation.  We  shtJl 
come  to  the  two  latter  presently  :  in 
the  first  place  we  shall  confine  our- 
selves to  the  former. 

Let  us  take,  then,  as  our  example, 
one  of  what  are  termed  the  sensible 
qualities  of  objects,  and  let  that 
example  be  whiteness.  When  we 
ascribe  whiteness  to  any  substance, 
as,  for  instance,  snow  ;  when  we  say 
that  snow  has  the  quality  whiteness, 
what  do  we  really  assert?  Simply, 
that  when  snow  is  present  to  our 
organs,  we  have  a  particular  sensa- 
tion, which  we  are  accustomed  to  call 
the  sensation  of  white.  But  how  do 
I  know  that  snow  is  present  ?  Obvi- 
ously by  the  sensations  which  I  derive 
from  it,  and  not  otherwise.  I  infer 
that  the  object  is  present,  because  it 
gives  me  a  certain  assemblage  or 
series  of  sensations.  And  when  I 
ascribe  to  it  the  attribute  whiteness, 
my  meaning  is  only,  that,  of  the 
sensations  composing  this  group  or 
series,  that  which  I  call  the  sensation 
of  white  colour  is  one. 

This  is  one  view  which  may  be 
taken  of  the  subject.  But  there  is 
also  another  and  a  different  view. 
It  may  be  said,  that  it  is  true  we 
know  nothing  of  sensible  objects, 
except  the  sensations  they  excite  in 
us;  that  the  fact  of  our  receiving 
from  snow  the  particular  sensation 


which  is  'called  a  sensation  of  white, 
is  the  ground  on  which  we  ascribe  to 
that  substance  the  quality  whiteness  ; 
the  sole  proof  of  its  possessing  that 
quality.  But  because  one  thing  may 
be  the  sole  evidence  of  the  existence 
of  another  thing,  it  does  not  follow 
that  the  two  are  one  and  the  same. 
The  attribute  whiteness  (it  may  be 
said)  is  not  the  fact  of  receiving  the 
sensation,  but  something  in  the  object 
itself ;  a  power  inherent  in  it ;  some- 
thing in  virtue  of  which  the  object 
produces  the  sensation.  And  when 
we  affirm  that  snow  possesses  the 
attribute  whiteness,  we  do  not  merely 
assert  that  the  presence  of  snow  pro- 
duces in  us  that  sensation,  but  that  it 
does  so  through,  and  by  reason  of, 
that  power  or  quality. 

For  the  purposes  of  logic  it  is  not 
of  material  importance  which  of  these 
opinions  we  adopt.  The  full  discus- 
sion of  the  subject  belongs  to  the 
other  department  of  scientific  en- 
quiry, so  often  alluded  to  under  the 
name  of  metaphysics  ;  but  it  may  be 
said  here,  that  for  the  doctrine  of  the 
existence  of  a  peculiar  species  of 
entities  called  qualities,  I  can  see  no 
foundation  except  in  a  tendency  of 
the  human  mind  which  is  the  cause 
of  many  delusions.  I  mean,  the  dis- 
position, wherever  we  meet  with  two 
names  which  are  not  precisely  synony- 
mous, to  suppose  that  they  must  be 
the  names  of  two  different  things  ; 
whereas  in  reality  they  may  be  names 
of  the  same  thing  viewed  in  two  dif- 
ferent lights,  or  under  different  sup- 
positions as  to  surrounding  circum- 
stances. Because  qv/dity  and  sensation 
cannot  be  put  indiscriminately  one 
for  the  other,  it  is  supposed  that  they 
^nnot  both  signify  the  same  thing, 
namely,  the  impression  or  feeling  with 
which  we  are  affected  through  our 
senses  by  the  presence  of  an  object ; 
though  there  is  at  least  no  absurdity 
in  supposing  that  this  identical  im- 
pression or  feeling  may  be  called  a 
sensation  when  considered  merely  in 
itself,  and  a  quality  when  looked  at 
in  relation  to  any  one  of  the  \\wtw«£cqv>.^ 
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objects,  the  presence  of  which  to  our 
organs  excites  in  our  minds  that 
among  various  other  sensations  or 
feelings.  And  if  this  be  admissible  as 
a  supposition,  it  rests  with  those  who 
contend  for  an  entity  per  se  called  a 
quality,  to  show  that  their  opinion  is 
preferable,  or  is  anything  in  fact  but 
a  lingering  remnant  of  the  old  doctrine 
of  occult  causes  :  the  very  absurdity 
which  Moli6re  so  happily  ridiculed 
when  he  made  one  of  his  pedantic 
physicians  account  for  the  fact  that 
opium  produces  sleep  by  the  maxim, 
Because  it  has  a  soporific  virtue. 

It  is  evident  thatwhen  the  physician 
stated  that  opium  has  a  soporific 
virtue,  he  did  not  account  for,  but 
merely  asserted  over  again,  the  fact 
that  it  produces  sleep.  In  like 
manner,  when  we  say  that  snow  is 
white  because  it  has  the  quality  of 
whiteness,  we  are  only  re-asserting  in 
more  technical  language  the  fact  that 
it  excites  in  us  the  sensation  of  white. 
If  it  be  said  that  the  sensation  must 
have  some  cause,  I  answer,  its  cause 
is  the  presence  of  the  assemblage  of 
phenomena  which  is  termed  the 
object.  When  we  have  asserted  that 
as  often  as  the  object  is  present,  and 
our  organs  in  their  normal  state,  the 
sensation  takes  place,  we  have  stated 
all  that  we  know  about  the  matter. 
There  is  no  need,  after  assigning  a 
certain  and  intelligible  cause,  to 
suppose  an  occult  cause  besides,  for 
the  purpose  of  enabling  the  real  cause 
to  produce  its  effect.  If  I  am  asked, 
why  does  the  presence  of  the  object 
cause  this  sensation  in  me,  I  cannot 
tell :  I  can  only  say  that  such  is  my 
nature,  and  the  nature  of  the  object ; 
that  the  fact  forms  a  part  of  the  con- 
stitution of  things.  And  to  this  vf^ 
must  at  last  come,  even  after  inter- 
[xilskimg  the  imaginary  entity.  What- 
ever number  of  links  the  chain  of 
causes  and  effects  may  consist  of,  how 
any  one  link  produces  the  one  which 
is  next  to  it,  remains  equally  inex- 
plicable to  us.  It  is  as  easy  to  com- 
prehend that  the  object  should  pro- 
duce  the   sensation   directly  and  at 


once,  as  that  it  should  produce  the 
same  sensation  by  the  aid  of  some- 
thing else  called  the  poiver  of  produc- 
ing it. 

But,  as  the  difficulties  which  may 
be  felt  in  adopting  this  view  of  the 
subject  cannot  be  removed  without 
discussions  transcending  the  bounds 
of  our  science,  I  content  myself  with 
a  passing  indication,  and  shall,  for 
the  purposes  of  logic,  adopt  a  language 
compatible  with  either  view  of  the 
nature  of  qualities.  I  shall  say, — 
what  at  least  admits  of  no  dispute, — 
that  the  quality  of  whiteness  ascribed 
to  the  object  snow,  is  growncUd  on  its 
exciting  in  us  the  sensation  of  white  ; 
and  adopting  the  language  already 
used  by  the  school  logicians  in  the 
case  of  the  kind  of  attributes  called 
Relations,  I  shall  term  the  sensation 
of  white  the  foundation  of  the  quality 
whiteness.  For  logical  purposes  the 
sensation  is  the  only  essential  part  of 
what  is  meant  by  the  word  ;  the  only 
part  which  we  ever  can  be  concerned 
in  proving.  When  that  is  proved,  the 
quality  is  proved ;  if  an  object  ex- 
cites a  sensation,  it  has,  of  course, 
the  power  of  exciting  it. 

IX.  KELATI02fS. 

§  la  The  qvalUies  of  a  body,  we 
have  said,  are  the  attributes  grounded 
on  the  sensations  which  the  presence 
of  that  particular  body  to  our  organs 
excites  in  our  minds.  But  when  we 
ascribe  to  any  object  the  kind  of 
attribute  called  a  Relation,  the  founda- 
tion of  the  attribute  must  be  something 
in  which  other  objects  are  concerned 
besides  itself  and  the  percipient. 

As  there  may  with  propriety  be 
said  to  be  a  relation  between  any 
two  things  to  which  two  correlative 
names  are  or  may  be  given,  we  may 
expect  to  discover  what  constitutes  a 
relation  in  general,  if  we  enumerate 
'■  the  principal  cases  in  which  mankind 
have  imposed  correlative  names,  and 
observe  what  these  cases  have  in 
common. 

What,  then,  is  the  character  which 
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is  possessed  in  common  by  statea  of 
(sircnmstances  so  heterogeneous  and 
disoordant  as  these  :  one  thing  like 
another  ;  one  thing  unlike  another  ; 
one  thing  near  another ;  one  thing/ar 
from  another ;  one  thing  before,  after, 
along  with  another ;  one  thing  fjreater, 
eqwJf  le0%  ^^^bjo.  another ;  one  thing 
the  cause  of  another,  the  effect  of 
another ;  one  person  the  matter,  ser- 
vant, child,  'parent,  debtor,  creditor, 
aovereign,  subject,  dUtomey,  client,  of 
another,  and  so  on  ? 

Omitting^  for  the  present,  the  case 
of  Resemblance,  (a  relation  which 
reqniies  to  be  considered  separately,) 
there  seems  to  be  one  thing  common 
to  all  these  cases,  and  only  one  ;  that 
in  each  of  them  there  exists  or  occurs, 
or  has  existed  or  occurred,  or  may  be 
expected  to  exist  or  occur,  some  fact 
cur  phenomenon,  into  which  the  two 
things  which  are  said  to  be  related  to 
each  other,  both  enter  as  parties  con* 
eemed.  This  fact,  or  phenomenon, 
is  what  the  Aristotelian  logicians 
called  the  fimdamentum  rdationis. 
Thus  in  the  relation  of  greater  and 
less  between  two  magnitudes,  the 
fundamentum  relationis  is  the  fact 
that  one  of  the  two  magnitudes  could, 
under  certain  conditions,  be  included 
in,  without  entirely  filling,  the  space 
occupied  by  the  other  magnitude.  In 
the  relation  of  master  and  servant, 
the  fundamentum  relationis  is  the  fact 
that  the  one  has  undertaken,  or  is 
compelled,  to  perform  certain  services 
for  the  benefit  and  at  the  bidding  of 
the  other.  Examples  might  be  inde* 
finitely  multiplied  ;  but  it  is  already 
obvious  that  whenever  two  things  are 
said  to  be  related,  there  is  some  fact, 
or  series  of  facts,  into  which  they 
both  enter  ;  and  that  whenever  any 
two  things  are  involved  in  some  one 
fact,  or  series  of  facts,  we  may  ascribe 
to  those  two  things  a  mutual  relation 
grounded  on  the  fact.  Even  if  they 
have  nothing  in  common  but  what 
is,  common  to  all  things,  that  they 
are  members  of  the  universe,  we  call 
that  a  relation,  and  denominate  them 
felloW'Creatures,  fellow-beings,  or  fel- 


low-denizens of  the  universe.  But . 
in  proportion  as  the  fact  into  which 
the  two  objects  enter  as  parts  is  of  a 
more  speciaj  and  peculiar,  or  of  a  more 
complicated  nature,  so  also  is  the  rela- 
tion grounded  upon  it.  And  there  are 
as  many  conceivable  relations  as  there 
are  conceivable  kinds  of  facts  in  which 
two  things  can  be  jointly  concerned. 

In  the  same  manner,  therefore,  as 
a  quality  is  an  attribute  grounded  on 
the  fact  that  a  certain  sensation  or 
sensations  are  produced  in  us  by  the 
object,  so  an  attribute  grounded  on 
some  fact  into  which  the  object  enters 
jointly  with  another  object,  is  a  rela- 
tion between  it  and  that  other  object. 
But  the  fact  in  the  latter  case  consists 
of  the  very  same  kind  of  elements  as 
the  fact  in  the  former ;  namely,  states 
of  consciousness.      In   the  case,  for 
example,   of  any  legid    relation,   as 
debtor  and  creditor,   principal    and 
agent,  guardian  and  ward,  the  fun- 
damentum relationis  consists  entirely 
of  thoughts,   feelings,  and   volitions 
(actual  or  contingent),  either  of  the 
persons  themselves  or  of  other  persons 
concerned  in  the  same  series  of  trans- 
actions ;  as,  for  instance,  the  inten- 
tions which  would  be  formed  by  a 
judge,  in  case  a  complaint  were  made 
to  his  tribunal  of  the  infringement  of 
any  of  the  legal  obligations  imposed  by 
the  relation  ;  and  the  acts  which  the 
judge  would  perform  in  consequence  ; 
acts  being  (as  we  have  already  seen) 
another  word  for  intentions  followed 
by  an  effect,  and  that  effect  being  but 
another  word  for  sensations,  or  some 
other  feelings,  occasioned  either  to  the 
agent  himself  or  to  somebody  else. 
There  is  no  part  of  what  the  names 
expressive  of  the  relation  imply,  that 
is  not  resolvable  into  states  of  con- 
sciousness ;  outward  objects  being,  no 
doubt,  supposed  throughout   as  the 
causes  by  which  some  of  those  states 
of    consciousness    are    excited,  and 
minds  as  the  subjects  by  which  all  of 
ihem.  are  experienced,  but  neither  the 
external  objects  nor  the  minds  making 
their  existence  known  otherwise  than 
by  the  states  of  couaevovxsu^sft. 
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Cases  of  relation  are  not  always  so 
complicated  as  those  to  which  we  last 
alluded.  The  simplest  of  all  cases  of 
relation  are  those  expressed  by  the 
words  antecedent  and  consequent, 
and  by  the  word  simultaneous.  If 
we  say,  for  instance,  that  dawn  pre- 
ceded sunrise,  the  fact  in  which  the 
two  things,  dawn  and  sunrise,  were 
jointly  concerned,  consisted  only  of 
the  two  things  themselves  ;  no  third 
thing  entered  into  the  fact  or  pheno- 
menon at  all.  Unless,  indeed,  we 
choose  to  call  the  succession  of  the 
two  objects  a  third  thing  ;  but  their 
succession  is  not  something  added  to 
the  things  themselves  ;  it  is  something 
involved  in  them.  Dawn  and  sunrise 
announce  themselves  to  our  conscious- 
ness by  two  successive  sensations. 
Our  consciousness  of  the  succession 
of  these  sensations  is  not  a  third  sen- 
sation or  feeling  added  to  them  ;  we 
have  not  first  the  two  feelings,  and 
then  a  feeling  of  their  succession.  To 
have  two  feelings  at  all,  implies  hav- 
ing them  either  successively,  or  else 
simultaneously.  Sensations,  or  other 
feelings,  being  given,  succession  and 
simultaneousness  are  the  two  condi- 
tions, to  the  alternative  of  which  they 
are  subjected  by  the  nature  of  our 
faculties ;  and  no  one  has  been  able, 
or  needs  expect,  to  analyse  the  matter 
any  farther. 

§  II.  In  a  somewhat  similar  posi- 
tion are  two  other  sorts  of  relations, 
Likeness  and  Unb'keness.  I  have 
two  sensations  ;  we  will  suppose  them 
to  be  simple  ones  ;  two  sensations  of 
white,  or  one  sensation  of  white  and 
another  of  black.  I  call  the  first  two 
sensations  like  ;  the  last  two  unlike. 
Wliat  is  the  fact  or  phenomenon  con- 
stituting the  fundamentum  of  this 
relation  ?  The  two  sensations  first, 
and  then  what  we  call  a  feelingr  of 
resemblance,  or  of  want  of  resem- 
blance. Let  us  confine  ourselves  to 
the  former  case.  Resemblance  is  evi- 
dently a  feeling )  a  state  of  the  con- 
sciousness of  the  observer.  Whether 
the  feeling  of  the  resemblance  of  the 


two  colours  be  a  third  state  of  con- 
sciousness, which  I  have  aftet*  having 
the  two  sensations  of  colour,  or  whether 
(like  the  feeling  of  their  succession) 
it  is  involved  in  the  sensations  them- 
selves, may  be  a  matter  of  discussion. 
But  in  either  case,  these  feelings  of 
resemblance,  and  of  its  opposite  dis- 
similarity, are  parts  of  our  nature ; 
and  parts  so  far  from  being  capable  of 
analysis,  that  they  are  pre-supposed 
in  every  attempt  to  analyse  any  of  our 
other  feelings.  Likeness  and  unlike- 
ness,  therefore,  as  well  as  antecedence, 
sequence,  and  simultaneousness,  must 
stand  apart  among  relations,  as  things 
8ui  generis.  They  are  attributes 
grounded  on  facts,  that  is,  on  states 
of  consciousness,  but  on  states  which 
are  peculiar,  imresolvable,  and  inex- 
plicable. 

But,  though  likeness  or  unlikeness 
cannot  be  resolved  into  anything  else, 
complex  cases  of  likeness  or  unlikeness 
can  be  resolved  into  simpler  ones. 
When  we  say  of  two  things  which 
consist  of  parts,  that  they  are  like  one 
another,  the  likeness  of  the  wholes 
does  adiuit  of  analysis  ;  it  is  com- 
pounded of  likenesses  between  the 
various  parts  respectively,  and  of  like- 
ness in  their  arrangement.  Of  how 
vast  a  variety  of  resemblances  of  parts 
must  that  resemblance  be  composed, 
which  induces  us  to  say  that  a  portrait, 
or  a  landscape,  is  like  its  original  If 
one  person  mimics  another  with  any 
success,  of  how  many  simple  like- 
nesses must  the  general  or  complex 
likeness  be  compounded  :  likeness  in 
a  succession  of  bodily  postures  ;  like- 
ness in  voice,  or  in  the  accents  and 
intonations  of  the  voice ;  likeness  in 
the  choice  of  words,  and  in  the 
thoughts  or  sentiments  expressed, 
whether  by  word,  countenance,  or 
gesture. 

All  likeness  and  unlikeness  of  which 
we  have  any  cognizance,  resolve  them- 
selves into  likeness  and  unlikeness 
between  states  of  our  own,  or  some 
other,  mind.  When  we  say  that  one 
body  is  like  another,  (since  we  know 
nothing  of  bodies  but  the  sensations 
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which  they  excite,)  we  mean  really 
that  there  is  a  resemblance  between 
the  sensations  excited  by  the  two 
bodies,  or  between  some  portions  at 
least  of  those  sensations.  If  we  say 
that  two  attributes  are  like  one  another, 
(i$ince  we  know  nothing  of  attributes 
except  the  sensations  or  states  of  feel- 
ing on  which  they  are  grounded,)  we 
mean  really  that  those  sensations,  or 
states  of  feeling,'re8emble  each  other. 
We  may  also  say  that  two  relations 
are  alike.  The  fact  of  resemblance 
between  relations  is  sometimes  called 
analogy f  forming  one  of  the  numerous 
meanings  of  that  word.  The  relation 
in  which  Priam  stood  to  Hector, 
namely,  that  of  father  and  son,  re- 
sembles the  relation  in  which  Philip 
stood  to  Alexander  ;  resembles  it  so 
closely  that  they  are  called  the  same 
relati(m.  The  relation  in  which 
Cromwell  stood  to  England  resembles 
the  relation  in  which  Napoleon  stood 
to  France,  though  not  so  closely  as  to 
be  called  the  same  relation.  The 
meaning  in  both  these  instances  must 
be,  that  a  resemblance  existed  between 
the  facts  whtch  constituted  the  funda- 
mentum  relationis. 

This  resemblance  may  exist  in  all 
conceivable  gradations,  from  perfect 
undistinguishableness  to  something 
extremely  slight.  When  we  say,  that 
a  thought  suggested  to  the  mind  of  a 
person  of  genius  is  like  a  seed  cast  into 
the  ground  because  the  former  pro- 
duces a  multitude  of  other  thoughts, 
and  the  latter  a  multitude  of  other 
seeds,  this  is  saying  that  between  the 
relation  of  an  inventive  mind  to  a 
thought  contained  in  it,  and  the  rela- 
tion of  a  fertile  soil  to  a  seed  contained 
in  it,  there  exists  a  resemblance  :  the 
real  resemblance  being  in  the  two 
fundameiita  rdationii^  in  each  of  which 
there  occurs  a  germ,  producing  by  its 
development  a  multitude  of  other 
things  similar  to  itself.  And  as, 
whenever  two  objects  are  jointly  con- 
cerned in  a  phenomenon,  this  consti- 
tutes a  relation  between  those  objects, 
so,  if  we  suppose  a  second  pair  of 
objects  concerned  in  a  second  pheno- 


menon, the  slightest  resemblance  be- 
tween the  two  phenomena  is  sufficient 
to  admit  of  its  being  said  that  the 
two  relations  resemble ;  provided,  of 
course,  the  points  of  resemblance  are 
found  in  those  portions  of  the  two 
phenomena  respectively  which  are 
connoted  by  the  relative  names. 

While  speaking  of  resemblance,  it 
is  necessary  to  take  notice  of  an 
ambiguity  of  language,  against  which 
scarcely  any  one  is  sufficiently  on  his 
guard.  Resemblance,  when  it  exists 
in  the  highest  degree  of  all,  amounting 
to  undistinguishableness,  is  often  called 
identity,  and  the  two  similar  things 
are  said  to  be  the  same.  I  say  often, 
not  always ;  for  we  do  not  say  that  two 
visible  objects,  two  persons  for  in- 
stance, are  the  same,  because  they  are 
so  much  alike  that  one  might  be  mis- 
taken for  the  other  :  but  we  coiistantly 
use  this  mode  of  expression  when 
speaking  of  feeling ;  as  when  I  say 
that  the  sight  of  any  object  gives  me 
the  same  sensation  or  emotion  to- day 
that  it  did  yesterday,  or  the  same 
which  it  gives  to  some  other  person. 
This  is  evidently  an  incorrect  appli- 
cation of  the  word  name;  for  the 
feeling  which  I  had  yesterday  is 
gone,  never  to  return  ;  what  I  have 
to-day  is  another  feeling,  exactly  like 
the  forfiner  perhaps,  but  distinct  from 
it ;  and  it  is  evident  that  two  different 
persons  cannot  be  experiencing  the 
same  feeling,  in  the  sense  in  which 
we  say  that  they  are  both  sitting  at 
the  same  table.  By  a  similar  am- 
:  biguity  we  say,  that  two  persons  are 
ill  of  the  same  disease ;  that  two 
persons  hold  the  same  office ;  not  in 
the  sense  in  which  we  say  that  they 
are  engaged  in  the  same  adventure, 
or  sailing  in  the  same  ship,  but  in  the 
sense  that  they  fill  offices  exactly 
similar,  though,  perhaps,  in  distant 
places.  Great  confusion  of  ideas  is 
often  produced,  and  many  fallacies 
engendered,  in  otherwise  enlightened 
understandings,  by  not  being  suffi- 
ciently alive  to  the  fact,  (in  itself  not 
always  to  be  avoided,)  that  they  use 
the  same  name  to  ^^i^wife*  IvJivi^c^  ^vj 
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different  as  those'  of  identity  and  un- 
distinguishable  resemblance.  Among 
modern  writers,  Archbishop  Whately 
stands  almost  alone  in  having  drawn 
attention  to  this  distinction,  and  to 
the  ambiguity  connected  with  it. 

Several  relations,  generally  called 
by  other  names,  are  really  cases  of  re- 
semblance. As,  for  example,  equality; 
which  is  but  another  word  for  the 
exact  resemblance  commonly  called 
identity,  considered  as  subsisting  be- 
tween things  in  respect  of  their 
quantity.  And  this  example  forms  a 
suitable  transition  to  the  third  and 
last  of  the  three  heads  under  which, 
as  already  remarked,  AttribXites  are 
commonly  arranged. 

V.  Quantity. 

§  12.  Let  us  imagine  two  things, 
between  which  there  is  no  difference, 
(that  is,  no  dissimilarity,)  except  in 
quantity  alone  :  for  instance,  a  gallon 
of  water,  and  more  than  a  gallon  of 
wate^.  A  gallon  of  water,  like  any 
other  external  object,  makes  its  pre- 
sence known  to  us  by  a  set  of  sensa- 
tions which  it  excites.  Ten  gallons 
of  water  are  also  an  external  object, 
making  its  presence  known  to  us  in  a 
similar  manner  ;  and  as  we  do  not 
mistake  ten  gallons  of  water  for  a 
gallon  of  water,  it  is  plain  that  the 
set  of  sensations  is  more  ov  less  dif- 
ferent in  the  two  cases.  In  like 
manner,  a  gallon  of  water,  and  a 
gallon  of  wine,  are  two  external 
objects,  making  their  presence  known 
by  two  sets  of  sensations,' which  sensa- 
tions are  different  from  each  other.  In 
the  first  case,  however,  we  say  that  the 
difference  is  in  quantity ;  in  the  last 
there  is  a  difference  in  quality,  while 
the  quantity  of  the  water  and  of  the 
wine  is  the  same.  What  is  the  real 
distinction  between  the  two  cases  ?  It 
is  not  within  the  province  of  Logic  to 
analyse  it ;  nor  to  decide  whether  it 
is  susceptible  of  analysis  or  not.  For 
us  the  following  considerations  are 
sufficient.  It  is  evident  that  the 
sensations  I  receive  from  the  gallon  of 


water,  and  those  I  received  from  the 
gallon  of  wine,  are  not  the  same,  that 
is,  not  precisely  alike ;  neither  are 
they  altogether  unlike :  they  are 
partly  similar,  partly  dissimilar ;  and 
that  in  which  they  resemble  is  pre- 
cisely that  in  which  alone  the  gallon 
of  water  and  the  ten  gallons  do  not 
resemble.  That  in  which  the  gallon 
of  water  and  the  gallon  of  wine  are ' 
like  each  other,  and  in  which  the 
gallon  and  the  ten  gallons  of  water 
are  unlike  each  other,  is  called  their 
quantity.  This  likeness  and  unlike- 
ness  I  do  not  pretend  to  explain,  no 
more  than  any  other  kind  of  likeness 
or  unlikeness.  But  my  object  is  to 
show,  that  when  we  say  of  two  things 
that  they  differ  in  quantity,  just  as 
when  we  say  that  they  differ  in 
quality,  the  assertion .  is  always 
grounded  on  a  difference  in  the  sen- 
sations which  they  excite.  Nobody, 
I  presume,  will  say,  that  to  see,  or  to 
lift,  or  to  drink,  ten  gallons  of  water, 
does  not  include  in  itself  a  different 
set  of  sensations  from  those  of  seeing, 
lifting,  or  drinking  one  gallon ;  or 
that  to  see  or  handle  a  foot-rule,  and 
to  see  or  handle  a  yard-measure  made 
exactly  like  it,  are  the  same  sensations. 
I  do  not  undertake  to  say  what  the 
difference  in  the  sensations  is.  Every- 
body knows,  and  nobody  can  tell ;  no 
more  than  any  one  could  tell  what 
white  is  to  a  person  who  had  never 
had  the  sensation.  But  the  differ- 
ence, so  far  as  cognizable  by  our 
faculties,  lies  in  the  sensations. 
Whatever  difference  we  say  there  is 
in  the  things  themselves,  is  in  this, 
as  in  all  other  cases,  grounded,  and 
grounded  exclusively,  on  a  difference 
in  the  sensations  excited  by  them. 

VL  Attributes  Concluded. 

§  13,  Thus,  then,  all  the  attri- 
I  butes  of  bodies  which  are  classed 
I  under  Quality  or  Quantity,  are 
grounded  on  the  sensations  which  we 
received  from  those  bodies,  and  may 
be  defined,  the  powers  which  the 
bodies  have  of  exciting  those  sen- 
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sations.  And  the  eame  general  ex- 1  well  as  those  of  bodies,  are  grounded 
planation  has  been  found  to  apply  to  on  states  of  feeling  or  consciousness, 
m<i6t  of  the  attributes  usually  classed  But  in  the  case  of  a  niind,  we  have  to 
under  the  head  of  Relation.  They, '  consider  its  own  states,  as  well  as 
too,  are  grounded  on  some  fact  or '  those  which  it  produces  in  other 
phenomenon  into  which  the  related  minds.  Every  attribute  of  a  mind 
objects  enter  as  parts  ;  that  fact  or '  consists  either  in  being  itself  affected 
phenomenon  having  no  meaning  and  in  a  certain  way,  or  affecting  other 
no  existence  to  us,  except  the  series  of  minds  in  a  certain  way.  Considered 
sensations  or  other  states  of  conscious- ;  in  itself,  we  can  predicate  nothing  of 
ness  by  which  it  makes  itself  known  ; '  it  but  the  series  of  its  own  feelings. 
and  the  relation  being  simply  the  |  When  we  say  of  any  mind,  that  it  is 
power  or  capacity  which  the  object ;  devout,  or  superstitious,  or  meditative, 
possesses  of  taking  part  along  with  or  cheerful,  we  mean  that  the  ideas, 
the  correlated  object  in  the  production :  emotions,  or  volitions  implied  in  those 
of  that  series  of  sensations  or  states '  words,  form  a  frequently  recurring 
of  oonsoiousnesB.  We  have  been  part  of  the  series  of  feelings,  or  states 
oUiged  indeed,  to  recognise  a  some- '  of  consciousness,  which  fill  up  the 
-what  different  character  in  certain  sentient  existence  of  that  mind. 
peculiar  relations,  those  of  succession  In  addition,  however,  to  those  attri- 
and  simultaneity,  of  likeness  and  un-  butes  of  a  mind  which  are  grounded 
likeness.  These,  not  being  grounded  on  its  own  states  of  feeling,  attributes 
on  any  fact  or  phenomenon  distinct ;  may  also  be  ascribed  to  it,  in  the  same 
from  the  related  objects  themselves,  manner  as  to  a  body,  grounded  on  the 
do  not  admit  of  the  same  kind  of  feelings  which  it  excites  in  other 
analysis.  But  these  relations,  though  minds.  A  mind  does  not,  indeed, 
not,  like  other  relations,  grounded  on  :  like  a  body,  excite  sensations,  but  it 
states  of  consciousness,  are  themselves  I  may  excite  thoughts  or  emotions, 
states  of  consciousness  ;  resemblance  \  The  most  important  example  of  attri- 
is  nothing  but  our  feeling  of  resem- 1  butes  ascribed  on  this  ground,  is  the 
blance  ;  succession  is  nothing  but  our  employment  of  terms  expressive  of 
feeling  of  succession.  Or,  if  this  be  approbation  or  blame.  When,  for 
disputed,  (and  we  cannot,  without  example,  we  say  of  any  character,  or 
transgressing  the  bounds  of  our  (in  other  words)  of  any  mind,  that  it 
science,  discuss  it  here,)  at  least  our  is  admirable,  we  mean  that  the  con- 
knowledge  of  these  i*elation8,  and  even  templation  of  it  excites  the  sentiment 
our  possibility  of  knowledge,  is  con-  of  admiration  ;  and  indeed  somewhat 
fined  to  those  which  subsist  between  more,  for  the  word  implies  that  we 
sensations,  or  other  states  of  con-  not  only  feel  admiration,  but  approve 
scioasness  ;  for,  though  we  ascribe  that  sentiment  in  ourselves.  In  some 
resemblance,  or  succession,  or  simul-  cases,  under  the  semblance  of  a  single 
taneity,  to  objects  and  to  attributes,  attribute,  two  are  really  predicated  : 
it  is  aJways  in  virtue  of  resemblance  one  of  them,  a  state  of  the  mind  it- 
or  succession  or  simultaneity  in  the  self ;  the  other,  a  state  with  which 
sensations  or  states  of  consciousness  other  minds  are  affected  by  thinking 
which  those  objects  excite,  and  on  of  it.  As  when  we  say  of  an^^  one 
which  those  attributes  are  grounded,    that  he  is  generous.     The  word  gene- 

j  rosity  expresses  a  certain  state  of  mind, 
§  14.  In  the  preceding  investigation  but  being  a  term  of  praise,  it  also  ex- 
we  have,  for  the  sake  of  simplicity, ,  presses  that  this  state  of  mind  excites 


considered  bodies  only,  and  omitted 
minds.  But  what  we  have  said  is 
applicable,  mvtaiU  mutandigj  to  the 
laUer.    Ilie  attributes  of  minds,  as 


in  us  another    mental  state,   called 
approbation.      The    assertion    made, 
therefore,  is  twofold,  and.  <il  tiaa  iv^.- 
lo wing  purport  *.  CertamivfeWtv^^VvycYa. 
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habitually  a  part  of  this  person^s 
sentient  existence  ;  and  the  idea  of 
those  feelings  of  his,  excites  the  senti- 
ment of  approbation  in  ourselves  or 
others. 

As  we  thus  ascribe  attributes  to 
minds  on  the  ground  of  ideas  and 
emotions,  so  may  we  to  bodies  on 
similar  grounds,  and  not  solely  on  the 
ground  of  sensations  :  as  in  speaking 
of  the  beauty  of  a  statue  ;  since  this 
attribute  is  grounded  on  the  peculiar 
feeling  of  pleasure  which  the  statue 
produces  in  our  minds  ;  which  is  not 
a  sensation,  but  an  emotion. 

vn.  General  Results. 

§  15.  Our  survey  of  the  varieties  of 
Things  which  have  been,  or  which  are 
capable  of  being,  named — which  have 
been,  or  are  capable  of  being,  either 
predicated  of  other  Things,  or  them- 
selves made  the  subject  of  predica- 
tions— is  now  concluded. 

Our  enumeration  commenced  with 
Feelings.  These  we  scrupulously  dis- 
tinguished from  the  objects  which 
excite  them,  and  fn)m  the  organs  by 
which  they  are,  or  may  be  supposed 
to  be,  conveyed.  Feelings  are  of 
four  -  sorts  :  Sensations,  Thoughts, 
Emotions,  and  Volitions.  What  are 
called  Perceptions  are  merely  a  par- 
ticular case  of  Belief,  and  belief  is  a 
kind  of  thought.  Actions  are  merely 
volitions  followed  by  an  effect. 

After  Feelings  we  proceeded  to 
Substances.  These  are  either  Bodies 
or  Minds.  Without  entering  into 
the  grounds  of  the  metaphysical 
doubts  which  have  been  raised  con- 
cerning the  existence  of  Matter  and 
Mind  as  objective  realities,  we  stated 
as  sufficient  for  us  the  conclusion  in 
which  the  best  thinkers  are  now  for 
the  most  part  agreed,  that  all  we  can 
know  of  Matter  is  the  sensations 
which  it  gives  us,  and  the  order  of 
occurrence  of  those  sensations  ;  and 
that  while  the  substance  Body  is  the 
unknown  cause  of  our  sensations,  the 
substance  Mind  is  the  unknown  re< 
cipient. 


The  only  remaining  class  of  Name- 
able  Things  is  attributes  ;  and  these 
are  of  three  kinds,  Quality,  Relation, 
and   Quantity.     Qualities,   like  sub- 
stances, are  known  to  us  no  otherwise 
than  by  the  sensations  or  other  states 
of  consciousness  which  they  excite : 
and  while,  in  compliance  with  com- 
mon usage,   we    have   continued  to 
speak  of  them  as  a  distinct  class  of 
Things,  we  showed  that  in  predicating 
them  no  one  means  to  predicate  any- 
thing but  those  sensations  or  states 
of  consciousness,  on  which  they  may 
be  said  to  be  grounded,  and  by  which 
alone  they  can  be  defined  or  described. 
Relations,  except  the  simple  cases  of 
likeness  andunlikeness,  succession  and 
simultaneity,  are  similarly  groimded 
on  some  fact  or  phenomenon,  that 
is,    on    some     series    of    stensations 
or  states  of  consciousness,  more  or 
less  complicated.     The  third  species 
of  Attribute,  Quantity,  is  also  mani- 
festly grounded  on  something  in  our 
sensations  or  states  of  feeling,  since 
there  is  an  indubitable  difference  in 
the  sensations  excited  by  a  larger  and 
a  smaller  bulk,  or  by  a  greater  or  a 
less  degree  of  intensity,  in  any  object 
of    sense  or   of    consciousness.     All 
attributes,  therefore,  are  to  us  nothing 
but  either  our  sensations  and  other 
states  of  feeling,  or  something  inex- 
tricably involved  therein  ;  and  to  this 
even  the  peculiar  and  simple  relations 
just  adverted  to  are  not  exceptions. 
Those  peculiar  relations,  however,  are 
so  important,  and,  even  if  they  might 
in  strictness  be  classed  among  states 
of  consciousness,  are  so  fundamentally 
distinct   from    any    other    of    thois«j 
states,  that  it  would  be  a  vain  subtlety 
to  bring  them  under  that  common 
description,  and  it  is  necessary  that 
they  should  be  classed  apart.* 

*  Professor  Bain  (Logic,  i.  49)  defines 
attributes  as  "  points  of  community  among 
claascs."  This  definition  expresses  well 
one  point  of  view,  but  is  liable  to  the 
objection  that  it  applies  only  to  the  attri- 
butes of  classes  ;  though  an  object,  \miq\ie 
in  its  kind,  may  be  said  to  have  attributes. 
Moreover,  the  definition  is  not  ultimate, 
since  the  points  of  community  themselves 
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As  the  result,  therefore,  of  our 
anal^'sis,  we  obtain  the  following  as 
an  enumeration  and  classification  of 
all  Nameable  Things  : — 

1st.  Feelings,  or  States  of  Con- 
sciousness. 

2nd.  The  Minds  which  experience 
those  feelings. 

3rd.  The  Bodies,  or  external  objects 
which  excite  certain  of  those  feelings, 
together  with  the  powers  or  properties 
whereby  they  excite  them ;  these 
latter  (at  least)  being  included  rather 
in  compliance  with  common  opinion, 
and  because  their  existence  is  taken 
for  granted  in  the  common  language 
from  which  I  cannot  prudently  deviate, 
than  because  the  recognition  of  such 
powers  or  properties  as  real  existences 
appears  to  be  warranted  by  a  sound 
philosophy'. 

4th,  and  last.  The  Successions  and 
Co-existences,  the  Likenesses  and  Un- 
likenesses,  between  feelings  or  states 
of  consciousness.  Those  relations, 
when  considered  as  subsisting  be- 
tween other  things,  exist  in  realilrjroiily 
between  the  states  of  consciousness 
which  those  things,  if  bodies,  excite, 
if  minds,  either  excite  or  experience. 

This,  until  a  better  can  be  sug- 
gested, may  serve  as  a  substitute  for 
the  Categories  of  Aristotle  considered 
as  a  Classification  of  Existences. 
The  practical  application  of  it  will 
appear  when  we  commence  the  in- 
quiry into  the  Import  of  Proposi- 
tions ;  in  other  words,  when  we  in- 
quire what  it  is  which  the  mind 
actually  believes  when  it  gives  what 
is  called  its  assent  to  a  proposition. 

These  four  classes  comprising,  if 
the  classification  be  correct,  all 
Nameable  Things,  these  or  some  of 
them  must  of  course  compose  the 
signification  of  all  names ;  and  of 
these,  or  some  of  them,  is  made  up 
whatever  we  call  a  fact. 

For  distinction's  sake,  every  fact 
which  is  solely  composed  of  feelings 

admit  of,  and  require,  further  analysis; 
and  Mr.  Bain  does  analyse  them  into  re- 
semblance in  the  sensations,  or  other  states 
of  consciousness  excited  by  the  object. 


or  states  of  consciousness  Considered 
as  such,  is  often  called  a  Psychological 
or  Subjective  fact ;  while  every  fact 
which  is  composed,  either  wholly  or 
in  part,  of  something  different  from 
these,  that  is,  of  substances  and 
attributes,  is  called  an  Objective  fact. 
We  may  say,  then,  that  every  ob- 
jective fact  is  grounded  on  a  corre- 
sponding subjective  one  ;  and  has  no 
meaning  to  us,  (apart  from  the  sub- 
jective fact  which  corresponds  to  it,) 
except  as  a  name  for  the  unknown 
and  inscrutable  process  by  which 
that  subjective  or  psychological  fact 
is  brought  to  pass. 


CHAPTER    IV. 

OF  PROPOSITIONS. 

§  I.  In  treating  of  Propositions,  as 
already  in  treating  of  Names,  some 
considerations  of  a  comparatively 
elementary  nature  respecting  their 
form  and  varieties  must  be  premised, 
before  entering  upon  that  analysis  of 
the  import  conveyed  by  them,  which 
is  the  real  subject  and  purpose  of  this 
preliminary  book. 

A  proposition,  we  have  before  said, 
is  a  portion  of  discourse  in  which  a 
predicate  is  affirmed  or  denied  of  a  sub- 
ject. A  predicate  and  a  subject  are  all 
that  is  necessarily  required  to  make  up 
a  proposition  :  but  as  we  cannot  con- 
clude from  merely  seeing  two  names 
put  together,  that  they  are  a  pre- 
dicate and  a  subject,  that  is,  that  one 
of  them  is  intended  to  be  affirmed  or 
denied  of  the  other,  it  is  necessary 
that  there  should  be  some  mode  or 
form  of  indicating  that  such  is  the 
intention ;  some  sign  to  distinguish 
a  predication  from  any  other  kind  of 
discourse.  This  is  sometimes  done 
by  a  slight  alteration  of  one  of  the 
words,  called  an  iv flection;  as  when 
we  say.  Fire  bums ;  the  change  of 
the  second  word  from  hum  to  hums 
showing  that  we  mean  to  affirm  the 
predicate  bum  of  the  ftwb^'ecfc  %tfe. 
But  this  function  \a  tnote  eaaflaw^"^ 
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fulfilled  by  the  word  m,  wheii  an 
affirmation  is  intended,  is  not,  when 
a  negation  ;  or  by  some  other  part  of 
the  verb  to  be.  The  word  which  thus 
serves  the  purpose  of  a  sign  of  predica- 
tion is  called,  as  we  formerly  observed, 
the  copula.  It  is  important  that  there 
should  be  no  indistinctness  in  our 
conception  of  the  nature  and  office 
of  the  copula;  for  confused  notions 
respecting  it  are  among  the  causes 
which  have  spread  mysticism  over 
the  field  of  logic,  and  perverted  its 
speculations  into  logomachies. 

It  is  apt  to  be  supposed  that  the 
copula  is  something  more  than  a 
mere  sign  of  predication  ;  that  it  also 
signifies  existence.  In  the  proposi- 
tion, Socrates  .is  just,  it  may  seem  to 
be  implied  not  only  that  the  quality 
just  can  be  affirmed  of  Socrates,  but 
moreover  that  Socrates  is,  that  is  to 
Bay,  exists.  This,  however,  only  shows 
that  there  is  an  ambiguity  in  the  word 
is ;  a  word  which  not  only  performs 
the  function  of  the  copula  in  affirma- 
tions, but  has  also  a  meaning  of  its 
own,  in  virtue  of  which  it  may  itself 
be  made  the  predicate  of  a  proposi- 
tion. That  the  employment  of  it  as 
a  copula  does  not  necessarily  include 
the  affirmation  of  existence,  appears 
from  such  a  proposition  as  this  :  A 
eentaur  is  a  fiction  of  the  poets  ;  where 
it  cannot  possibly  be  implied  that  a 
centaur  exists,  since  the  proposition 
itself  expressly  asserts  that  the  thing 
has  no  real  existence. 

Many  volumes  might  be  filled  with 
the  frivolous  speculations  concerning 
the  nature  of  Being,  {wo  6»,  oMa, 
Ens,  Entitas,  Essentia,  and  the  like,) 
which  have  arisen  from  overlooking 
this  double  meaning  of  the  word  to 
he;  from  supposing  that  when  it 
signifies  to  exist,  and  when  it  signifies 
to  be  some  specified  thing,  as  to  be  a 
man,  to  be  Socrates,  to  be  seen  or 
spoken  of,  to  be  a  phantom,  even  to 
be  a  nonentity,  it  must  still,  at  bottom, 
answer  to  the  same  idea ;  and  that  a 
meaning  must  be  found  for  it  which 
shall  suit  all  these  cases.  The  fog 
which  rose  from    this  narrow  spot 


diffused  itself  at  an  early  period  over 
the  whole  surface  of  metaphysics. 
Yet  it  becomes  us  not  to  triumph 
over  the  great  intellects  of  Plato  and 
Aristotle  because  we  are  now  able  to 
preserve  ourselves  from  many  errors 
into  which  they,  perhaps  inevitably, 
fell.  The  fire-teazer  of  a  modem 
steam-engine  produces  by  his  exer> 
tions  far  greater  effects  than  Milo 
of  Crotona  could,  but  he  is  not  there- 
fore a  stronger  man.  The  Greeks 
seldom  knew  any  language  but  their 
own.  This  rendered  it  far  more 
difficult  for  them  than  it  is  for  us,  to 
acquire  a  readiness  in  detecting 
ambiguities.  One  of  the  advantages 
of  having  accurately  studied  aplurality 
of  languages,  especially  of  those 
languages  which  eminent  thinkers 
have  used  as  the  vehicle  of  their 
thoughts,  is  the  practical  lesson  we 
learn  respecting  the  ambiguities  of 
words,  by  finding  that  the  same  word 
in  one  language  corresponds,  on  dif- 
ferent occasions,  to  different  words  in 
another.  When  not  thus  exercised, 
even  the  strongest  understandings  find 
it  difficult  to  believe  that  things  which 
have  a  common  name  have  not  in 
some  respect  or  other  a  common 
nature ;  and  often  expend  much 
labour  very  unprofitably  (as  was 
frequently  done  by  the  two  philo- 
sophers just  mentioned)  in  vain 
attempts  to  discover  in  what  this 
common  nature  consists.  But,  the 
habit  once  formed,  intellects  much 
inferior  are  capable  of  detecting  even 
ambiguities  which  are  common  to 
many  languages  :  and  it  is  surprising 
that  the  one  now  under  consideration, 
though  it  exists  in  the  modem  lan- 
guages as  well  as  in  the  ancient, 
should  have  been  overlooked  by 
almost  all  authors.  The  quantity  of 
futile  speculation  which  had  been 
caused  by  a  misapprehension  of  the 
;nature  of  the  copula  was  hinted  at  by 
Hobbes  ;  but  Mr.  James  Mill  *  was, 
I  believe,  the  first  who  distinctly 
characterized     the     ambiguity,    and 

*  Analysis  of  the  Human  Hind,  1.  126  et 
seq. 
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{winled  out  how  many  errors  in  the 
received  systems  of  philosophy  it  has 
had  to  answer  for.  It  has  indeed 
misled  the  modems  scarcely  less  than 
the  ancients,  though  their  mistakes, 
because  our  understandings  are  not 
yet  so  completely  emancipated  from 
their  influence,  do  not  appear  equally 
irrational. 

We  shall  now  briefly  review  the 
principal  distinctions  which  exist 
among  propositions,  and  the  technical 
terms  niost  commonly  in  use  to  ex* 
press  those  distinctions. 

§  2.  A  proposition  being  a  portion 
of  discourse  in  which  something  is 
affirmed  or  denied  of  something,  the 
first  division  of  propositions  is  into 
aflSrmative  and  negative.  An  affir- 
mative proposition  is  that  in  which 
the  predicate  is  affirmed  of  the  subject ; 
as,  GsBsar  is  dead.  A  negative  pro> 
position  is  that  in  which  the  predicate 
is  denied  of  the  subject ;  as,  Cesar  is 
not  dead.  The  copula,  in  this  last 
species  of  proposition,  consists  of  the 
Words  is  nolf  which  are  the  sign  of 
negation ;  %$  being  the  sign  of  affir- 
.Ination.  — 

Some  logicians,  among  whom  may 
be  mentioned  Hobbes,  state  this  dis- 
tinction differently  ;  they  recognise 
only  one  form  of  copula,  i«,  and  attach 
the  negative  sign  to  the  predicate. 
"  Osesar  is  dead,"  and  **  Caesar  is  not 
dead,"  according  to  these  writers,  are 
propositions  agreeing  not  in  the  sub- 
ject and  predicate,  but  in  the  subject 
only.  They  do  not  consider  "  dead," 
but "  not  dead,"  to  be  the  predicate  of 
the  second  proposition,  and  they  ac- 
cordingly define  a  negative  proposition 
to  be  one  in  which  the  predicate  is  a 
negative  name.  The  point,  though 
not  of  much  practical  moment,  de- 
servfis  notice  as  an  emimple  (not  un- 
frequent  in  logic)  where  by  means  of 
an  apparent  simplification,  but  which 
is  merely  verbal,  matters  are  made 
more  complex  than  before.  The  notion 
of  these  writers  was,  that  they  could 
get  rid  of  the  distinction  between 
afl&nntng  and  denying,  by  treating 


every  case  of  denying  as  the  affirming 
of  a  negative  name.  But  what  is 
meant *by  a  negative  name  ?  A  name 
expressive  of  the  absence  of  an  attri- 
bute. So  that  when  we  affirm  a  nega- 
tive name,  what  we  are  really  predi- 
cating is  absence  and  not  presence ; 
we  are  asserting  not  that  anything  is, 
but  that  something  is  not ;  to  express 
which  operation  no  word  seems  so 
proper  as  the  word  denying.  The 
fundamental  distinction  is  between  a 
fact  and  the  non-existence  of  that 
fact ;  between  seeing  something  and 
not  seeing  it,  between  Caesar's  being 
dead  and  his  not  being  dead  ;  and  if 
this  were  a  merely  verbal  distinction, 
the  generalization  which  brings  both 
within  the  same  form  of  assertion 
would  be  a  real  simplification ;  the 
distinction,  however,  being  real,  and 
in  the  facts,  it  is  the  generalization 
confounding  the  distinction  that  is 
merely  verbal ;  and  tends  to  obscure 
the  subject,  by  treating  the  difference 
between  two  kinds  of  truths  as  if  it 
were  only  a  difference  between  two 
kinds  of  words.  To  put  things  to- 
gether, and  to  put  them  or  keep  them 
asunder,  will  remain  different  opera- 
tions, whatever  tricks  we  may  play 
with  language. 

A  remark  of  a  similar  nature  may 
be  applied  to  most  of  those  distinc- 
tions among  propositions  which  are 
said  to  have  reference  to  their  mo- 
dality; as,  difference  of  tense  or  time ; 
the  sun  did  rise,  the  sun  is  rising,  the 
sun  tpill  rise.  These  differences,  like 
that  between  affirmation  and  nega- 
tion, might  be  glossed  over  by  con- 
sidering the  incident  of  time  as  a  mere 
modification  of  the  predicate :  thus. 
The  sun  U  an  object  having  riseny  The 
sun  is  an  object  now  rinngy  The  sun  is 
an  object  to  rise  Jiereafter.  But  the 
simplification  would  be  merely  verbal. 
Past,  present,  and  future,  do  not  con- 
stitute so  many  different  kinds  of 
rising  ;  they  are  designations  belong- 
ing to  the  event  asserted,  to  the  sun's 
rising  to-day.  They  affect,  not  the 
predicate,  but  the  applicability  of  the 
predicate  to  the  part\cML\».T  «v\\i\^^^.. 
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That  which  we  affirm  to  be  past, 
present,  or  future,  is  not  what  the 
subject  signifies,  nor  what  the*  predi- 
cate signifies,  but  specifically  and  ex- 
pressly what  the  predication  signifies  ; 
what  is  expressed  only  by  the  proposi- 
tion as  such,  and  not  by  either  or 
both  of  the  terms.  Therefore  the 
circumstance  of  time  is  properly  con- 
sidered as  attaching  to  the  copula, 
which  is  the  sign  of  predication,  and 
not  to  the  predicate.  If  the  same 
cannot  be  said  of  such  modifications 
as  these,  Caesar  may  be  dead  ;  Caesar 
is  perJia^s  dead;  it  is  possible  that 
Caesar  is  dead ;  it  is  only  because 
these  fall  altogether  under  another 
head,  being  properly  assertions  not  of 
anything  relating  to  the  fact  itself, 
but  of  the  state  of  our  own  mind  in 
regard  to  it ;  namely,  our  absence  of 
disbelief  of  it.  Thus  "  Caesar  may 
be  dead  "  means  "  I  am  not  sure  that 
Caesar  is  alive." 

§  3.  The  next  division  of  proposi- 
tions is  into  Simple  and  Complex  ; 
more  aptly  (by  Professor  Bain  *) 
termed  Compound.  A  simple  pro- 
position is  that  in  which  one  predicate 
is  affirmed  or  denied  of  one  subject. 
A  compound  proposition  is  that  in 
which  there  is  more  than  one  predicate, 
or  more  than  one  subject,  or  both,  i 

At  first  sight  this  division  has  the 
air  of  an  absurdity ;  a  solemn  distinc- 
tion of  things  into  one  and  more  than 
one ;  as  if  we  were  to  divide  horses 
into  single  horses  and  teams  of  horses. 
And  it  is  true  that  what  is  called  a 
complex  (or  compound)  proposition  is 
often  not  a  proposition  at  all,  but 
several  propositions,  held  together  by 
a  conjunction.  Such,  for  example,  is 
this :  Caesar  is  dead,  and  Brutus  is 
alive  :  or  even  this,  Caesar  is  dead, 
hut  Brutus  is  alive.  There  are  here 
two  distinct  assertions  ;  and  we  might 
as  well  call  a  street  a  complex  house, 
as  these  two  propositions  a  complex 
proposition.  It  is  true  that  the  syn- 
categorematic  words  and  and  hut  have 

*  Logic,  i.  85. 


a  meaning ;  but  that  meaning  is  so 
far  from  making  the  two  propositions 
one,  that  it  adds  a  third  proposition 
to  them.  All  particles  are  abbrevia- 
tions,  and  generally  abbreviations  of 
propositions  ;  a  kind  of  shorthand, 
whereby  something  which,  to  be  ex- 
pressed fully,  would  have  required  a 
proposition  or  a  series  of  propositions, 
is  suggested  to  the  mind  at  once. 
Thus  the  words,  Caesar  is  dead  and 
Brutus  is  alive,  are  etiuivalent  to 
these :  Caesar  is  dead  ;  Brutus  is 
alive  ;  it  is  desired  that  the  two  pre- 
ceding propositions  should  be  thought 
of  together.  If  the  words  were, 
Caesar  is  dead,  hut  Brutus  is  alive,  the 
sense  would  be  equivalent  to  the  same 
three  propositions  togethier  with  a 
fourth  ;  "  between  the  two  preceding 
propositions  there  exists  a  contrast : " 
viz.  either  between  the  two  facts  them- 
selves,  or  between  the  feelings  with 
which  it  is  desired  that  they  should  be 
regarded. 

In  the  instances  cited  the  two  pro- 
positions are  kept  visibly  distinct,  each 
subject  having  its  separate  predicate, 
and  each  predicate  its  separate  sub- 
ject. For  brevity,  however,  and  to 
avoid  repetition,  the  propositions  are 
often  blended  together:  as  in  this, 
"  Peter  and  James  preached  at  Jeru- 
salem and  in  Galilee,"  which  contains 
four  propositions  :  Peter  preached  at 
Jerusalem,  Peter  preached  in  Galilee, 
James  preached  at  Jerusalem,  James 
preached  in  Galilee. 

We  have  seen  that  when  the  two  or 
more  propositions  comprised  in  what 
is  called  a  complex  proposition  are 
stated  absolutely  and  not  under  any 
condition  or  proviso,  it  is  not  a  pro' 
position  at  all,  but  a  plurality  of  pro- 
positions ;  since  what  it  expresses  is 
not  a  single  assertion,  but  several 
assertions,  which,  if  true  when  jQ^led, 
are  true  also  when  separated.  But 
there  is  a  kind  of  proposition  which, 
though  it  contains  a  plurality  of  sub- 
jects and  of  predicates,  and  may  be 
said  in  one  sense  of  the  word  to  con- 
sist of  several  propositions,  contains 
but  one  assertion  ;  d,nd  its  truth  does 
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not  at  all  imply  that  of  the  simple 
propositions  which  compose  it.  An 
example  of  this  is,  when  the  simple 
propositions  are  connected  by  the 
particle  or  ;  as,  either  A  is  B  or  G  is 
D  ;  or  by  the  particle  if ;  as,  A  is  B 
if  C  is  D.  In  the  former  case,  the 
proposition  i»  called  disjunctive^  in  the 
latter,  conditional:  the  name  hypo- 
tketiccd  was  originally  common  to 
both.  As  has  been  well  remarked  by 
Ai*chbishop  Whately  and  others,  the 
disjunctive  form  is  resolvable  into  the 
conditional ;  every  disjunctive  pro- 
position being  equivalent  to  two  or 
more  conditional  ones.  '*  Either  A  is 
B  or  G  is  D,"  means,  '*  if  A  is  not  B, 
O  is  D;  and  if  G  is  not  D,  A  is  B." 
All  hypothetical  propositions,  there- 
fore, though  disjunctive  in  form,  are 
conditional  in  meaning;  and  the 
words  hypothetical  and  conditional 
may  be,  as  indeed  they  generally  are, 
used  synonymously.  Propositions  in 
which  the  assertion  is  not  dependent 
on  a  condition,  are  said,  in  the  lan- 
guage of  logicians,  to  be  categorical. 

An  hypothetical  proposition  is  not, 
like  the  pretended  complex  proposi- 
tions which  we  previously  considered, 
a  mere  aggregation  of  simple  proposi- 
tions. The  simple  propositions  which 
form  part  of  the  words  in  which  it  is 
couched,  form  no  part  of  the  assertion 
which  it  conveys.  When  we  say.  If 
the  Koran  comes  from  God,  Mahomet 
is  the  prophet  of  God,  we  do  not  in- 
tend to  affirm  either  that  the  Koran 
does  come  from  God,  or  that  Mahomet 
is  really  His  prophet.  Neither  of 
these  simple  propositions  maybe  true, 
and  yet  the  truth  of  the  hypotheti- 
cal proposition  may  be  indisputable. 
What  is  asserted  is  not  the  truth  of 
either  of  the  propositions,  but  the 
inferribility  of  the  one  from  the  other. 
What,  then,  is  the  subject,  and  what 
the  predicate  of  the  hypothetical  pro- 
position ?  "  The  Koran  "  is  not  the 
subject  of  it,  nor  is  "Mahomet : "  for 
nothing  is  affirmed  or  denied  either  of 
the  Koran  or  of  Mahomet.  The  real 
subject  of  the  predication  is  the  entire 
proposition,  "  Mahomet  is  the  prophet  { 


of  God  ;  *'  and  the  affirmation  is,  that 
this  is  a  legitimate  inference  from  the 
proposition,  "  the  Koran  comes  from 
God."  The  subject  and  predicate, 
therefore,  of  an  hypothetical  proposi- 
tion are  names  of  propositions.  The 
subject  is  some  one  proposition.  The 
predicate  is  a  general  relative  name 
applicable  to  propositions  of  this  form 
— "  an  inference  from  so  and  so."  A 
fresh  instance  is  here  afforded  of  the 
remark,  that  particles  are  abbrevia- 
tions ;  since  "  7/"  A  is  B,  G  is  D,"  is 
foimd  to  be  an  abbreviation  of  the 
following  :  "  The  proposition  G  is  D, 
is  a  legitimate  inference  from  the 
proposition  A  is  B." 

The  distinction,  therefore,  between 
hypothetical  and  categorical  proposi- 
tions, 4s  not  so  great  as  it  at  first 
appears.  In  the  conditional,  as  well 
as  in  the  categorical  form,  one  predi- 
cate is  affirmed  of  one  subject,  and  no 
more  :  but  a  conditional  proposition 
is  a  proposition  concerning  a  proposi- 
tion ;  the  subject  of  the  assertion  is 
itself  an  assertion.  Nor  is  this  a 
property  peculiar  to  hypothetical  pro- 
positions. There  are  other  classes  of 
assertions  concerning  propositions. 
Like  other  things,  a  proposition  has 
attributes  which  may  be  predicated 
of  it.  JThe  attribute  predicated  of  it 
in  an  hypothetical  proposition,  is  that 
of  being  an  inference  from  a  certain 
other  proposition.  But  this  is  only 
one  of  many  attributes  that  might  be 
predicated.  We  may  say,  That  the 
whole  is  greater  than  its  part,  is  an 
axiom  in  mathematics :  That  the 
Holy  Ghost  proceeds  from  the  Father 
alone,  is  a  tenet  of  the  Greek  Church  : 
The  doctrine  of  the  divine  right  of 
kings  was  renounced  by  Parliament 
at  the  Revolution :  The  infallibility 
of  the  Pope  has  no  countenance  from 
Scripture.  In  all  these  cases  the 
subject  of  the  predication  is  an  entire 
proposition.  That  which  these  differ- 
ent predicates  are  affirmed  of  is  the 
proposUioUf  "the  whole  is  greater 
than  its  part ; "  the  jyropoaitionf  "  the 
Holy  Ghost  proceeds  from  the  Father 
alone  '/'the  jproposition,  ^da^V-a.^^  ^ 


a  right ; "  tlie.  propoiitinii, 

is  infallible." 

;,  then,  that  thera  ia  much 
ISBS  difforenoc:  between  hypotbetica! 
propiMltions  and  any  others,  than  one 
might  bo  lad  to  imagine  from  thsir 
fonii,WB  should  best  a  loss  to  actwunt 
for  the  cunapiouDua  poaicion  which 
they  h»vo  bran  Beleeted  to  fi"  ' 
treatisea'on  Ii^io,  if  he  did  no 
member  that  what  they  predicate  of  a 
proposition,  namely,  its  being  an  in- 
ference from  aomethmgelBB,  ie  preoisel  i 
that  one  of  ita  attributes  with  whioS 
moat  of  all  n.  logician  in  concerned. 

§  4.  The  next  of  the  common 
divisions  of  Prapoaitiona  la  into  Uni- 
Teraa!,  Particular,  Inde(initi\  and 
Singular ;  a  dietinotion  founded  on 
the  degree  of  generality  in  which  the 
name,  which  is  the  subject  of  tlie 
proposition,  is  to  be  understood.  The 
follflWlDg  are  examples : 
All  men  are  mortal—  Univemal. 
SoBie  mm  are  mortal—  Particular, 
Man  a  mortal —  Indefinite. 

Juli-at  Camr  is  mortal—    aiugular. 

The  proposition  ia  Singular  when 
the  Bubject  ia  an  individual  name. 
The  individoat  name  needs  not  bo 
a  proper  name.  "The  Founder  of 
Christianity  was  oniciGed,"  is  as  much 
a  singular  proposition  as  "  Christ  wa« 


When  the  nama  which  ia  the  aub- 
ject  of  the  proposition  is  a  general 
name,  we  may  intend  to  affirm  or 
deny  the  predicate,  either  of  al!  the 
things  that  the  subject  denotea,  or 
only  of  aomo.  When  the  predicate 
ia  afHrmed  or  denied  of  all  and  each 
of  the  things  denoted  by  the  aubjeot, 
the  propiiBitiou  b  nnivoraal :  when  of 
soma  undefined  portion  of  them  only, 
it  is  particular.  Thna,  All  men  are 
mortal :  Every  man  is  mortal ;  are 
universal  propositions.  No  man  in 
immortal,  is  also  an  universal  propo 
idtiim,  since  the  predicate,  immortal, 
ia  denied  of  each  and  every  individm.' 
denoted  by  the  term  man  ;  the  neir:! 
■  re  proposition  being  eiaclly  erjuiva. 


particular  propositions ;  the  predicate 
vnie  being  in  the  one  case  atHrmed 
and  in  the  other  denied  not  of  each 
and  every  individual  denoted  by  the 
term  man,  but  only  of  each  and  every 
one  of  some  portion  of  thoae  indivi- 
duals, without  specifying  wh»t  pvl- 
ti<in  ;  for  if  this  were  specified,  the 
propodtioD  would  be  changed  eithar 
into  a  singular  propoaition,  or  into  an 
univental  proposition  with  a  different 
subject ;  an,  for  instance,  "eilpreperig 
imlrUtUd  men  are  wise."  ^ere  an 
other  forma  of  particular  propoaitinni ; 
aa,  "Mint  men  ore  inijierfectty  edu< 
catsd:"  it  being  immaterial  how  large 
a  portion  of  the  subjeot  the  predicate 
ia  asserted  of,  as  long  as  it  is  left  un- 
oertain  liovi  tliat  portion  is  to  be  dis- 
tinguished IrftD  the  rest* 

When  the  form  of  expression  doea 
not  clearly  show  whether  the  general 
name  which  is  tiie  subject  of  the  pro* 
pudtion  is  meant  to  stand  for  all  tha 
individuals  denoted  by  it,  or  only  for 
Borne  of  them,  tha  propoaition  is,  by 
some  logicians,  called  Indefinite ; 
but  this,  BE  Archbishop  Whatcly 
obaervce,  is  a  solcciam,  of  the  same 
■a  aa  that  committed  by  some 
morions  when  in  their  liat  of 
genders  they  enumerate  the  (fouit/trf 
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yender.  The  speaker  must  mean  to 
assert  the  proposition  either  as  an 
universal  or  as  a  particular  proposi- 
tion, though  he  has  failed  to  dedare 
which :  and  it  often  happens  that 
though  the  words  do  not  show  which 
of  the  two  he  intends,  the  context,  or 
the  custom  of  speech,  supplies  the 
deficiency.  Thus,  when  it  is  affirmed 
that "  Man  is  mortal,"  nobody  doubts 
that  the  assertion  is  intended  of  all 
human  beings ;  and  the  word  .indi- 
cative of  universality  is  commonly 
omitted,  only  because  the  meaning  is 
evident  without  it.  In  the  proposition, 
**  Wine  is  good,"  it  is  understood  with 
equal  readiness,  though  for  somewhat 
dmerent  reasons,  that  the  assertion  is 
not  intended  to  be  universal,  but 
particular.*  As  is  observed  by  Pro- 
fessor Bain,t  the  chief  examples  of 
Indefinite  propositions  occur  ''with 
names  of  material,  which  are  the  sub- 
jects sometimes  of  universal,  and  at 
other  times  of  particular  predication. 
'Food  is  chemically  constituted  by 
carbon,  oxygen,  &c.,'  is  a  proposition 
of  universal  quantity ;  the  meaning 
is  all  food — all  kinds  of  food.  '  Food 
is  necessary  to  animal  life '  is  a  case 
of  particular  quantity ;  the  meaning 
is  some  sort  of  food,  not  necessarily 
all  sorts.  '  Metal  is  requisite  in  order 
to  strength '  does  not  mean  all  kinds 
of  metal.  'Gold  will  make  a  way,' 
means  a  portion  of  gold." 

When  a  general  name  stands  for 
each  and  every  individual  which  it  is 
a  name  of,  or  in  other  words,  which 
it  denotes,  it  is  said  by  logicians  to 
be  distr^tied,  or  taken  distributively. 
Thus,  in  the  proposition,  All  men 
are  mortal,  the  subject,  Man,  is  dis- 
tributed, because  mortality  is  affirmed 
of  each  and  every  man.  The  predi- 
cate. Mortal,  is  not  distributed, 
because  the  only  mortals  who  are 
spoken  of  in  the  proposition  are  those 

*  It  may,  however,  be  considered  ns 
equivalent  to  an  universal  proposition  ^ith 
a  different  predicate,  viz.  ''AH  wine  is 
good  qud  wine,"  or  •*  is  gopd  in  respect  of 
the  qualities  which  constitute  it  wine." 

t  logic,  L  83. 


who  happen  to  be  men ;  while  the 
word  may,  for  aught  that  appears, 
and  in  fact  does,  comprehend  within 
it  an  indefinite  number  of  objects 
besides  men.  In  the  proposition, 
Some  men  are  mortal,  both  the  pre- 
dicate and  the  subject  are  undis- 
tributed. In  the  following,  No  men 
have  wings,  both  the  predicate  and 
the  subject  are  distributed.  Not  only 
is  the  attribute  of  having  wings 
denied  of  the  entire  class  Man,  but 
that  class  is  severed  and  cast  out 
from  the  whole  of  the  dass  Winged, 
and  not  merely  from  some  part  of 
that  class. 

This  phraseology,  which  is  of  great 
service  in  stating  and  demonstrating 
the  rules  of  the  syllogism,  enables  us 
to  express  very  concisely  the  defini- 
tions of  an  universal  and  a  particular 
proposition.  An  universal  proposi- 
tion is  that  of  which  the  subject  is 
distributed;  a  particular  proposition 
is  that  of  which  the  subject  is  un- 
distributed. 

There  are  many  more  distinctions 
among  propositions  than  thoso  we 
have  here  stated,  some  of  them  of 
considerable  importance.  But,  for 
explaining  and  illustrating  these,  moro 
suitable  opportunities  will  occur  in 
the  sequeL 


CHAPTER  V. 

OP  THE  IMPORT  OF   PROPOSITIONS.  • 

§  I.  An  inquiry  into  the  nature  of 
propositions  must  have  one  of  two 
objects  :  to  analyse  the  state  of  mind 
called  Belief,  or  to  analyse  what  is 
believed.  All  language  recognises  a 
difiference  between  a  doctrine  or 
opinion,  and  the  fact  of  entertaining 
the  opinion ;  between  assent,  and 
what  is  assented  to. 

Logic,  according  to  the  conception 
here  formed  of  it,  has  no  concern 
with  the  nature  of  the  act  of  judging 
or  believing ;  the  consideration  of 
that  act,  as  a  phenomenon  of  the 
mindi    belongs    to    another    science* 
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PhiloHophers,  however,  from  Descartes  j  place  ;  for  wo  may  put  two  iduu  to- 
duwDw.irdi^,  and  esjieciallj  Craia  the  gether  without  an;  act  of  belief ;  as 
of  Leibnits  and  I^ocke,  bare  by    wben  wo  merely  imagine  eometliing. 


8  obuerved  this  distitiotiun  ; 
and  would  have  trsatod  with  great 
diareBpect  any  attempt  to  analyae  tha 
import  of  PrnpogitionB,  unless  founded 
on  an  analysia  of  the  act  of  Judgment. 
A  proposition,  they  would  haie  eaid, 
is  but  tha  expreasion  in  words  of  a 
Judgment.  The  Ihiog  enpresaed,  not 
tlie  mere  verbul  expression,  is  the 
iinportanC  matter.  When  the  tnind 
n^sentH  to  a  propoBition,  it  judgee. 
Let  us  find  out  what  the  mind  does 
when  it  judges,  and  we  eball  Icnow 
what  prapositians  mean,  and  not 
otherwise. 

Confonnably  to  these  views,  almost 
all  the  writers  on  Logic  in  the  last 
two  oenturies,  wbetber  Eaglinh,  Ger- 
man, or  French,  havo  made  their 
theory  of  Fropositions,  from  ooe  end 
to  the  other,  a  theory  at  Judgments. 
Tbey  considered  a  Proposition,  or  a 
Judgment,  for  they  used  the  two 
words  indiaorimiuntely,  to  cnnaist  In 
affirming  or  denying  one  idia  of 
another.  To  judge,  was  to  put  two 
ideas  together,  or  to  bring  one  idea 
under  another,  or  to  compare  two 
ideas,  or  to  perceiva  the  agreement 
or  disagreenient  between  two  ideas ; 
and  the  whole  doctrine  of  Fropo^i- 
tions,  tiigether  with  the  theory  of 
Eeaaoaing,!  always  neoesan  ri  ly  founded 
on  the  theory  of  Proposition e,)  was 
stated  aa.  if  Ideas,  or  Conceptions,  or 
whatever  other  term  the  writer  pre- 
ferred as  a  name  for  mental  repreaen- 
tatioDB  generally,  constituted  easen- 
lially  the  subject -matter  andsubstance 
of  those  opsrations. 

It  is,  of  course,  true,  that  in  any 
case  of  judgment,  as  for  instanoe  when 
we  judge  that  gold  is  yellow,  a  process 
takes  place  in  our  minds,  of  which 
some  one  or  other  of  theae  thenriea 
is  a  partially  correct  account.  We 
must  have  the  idea  of  gold  and  the 
Idea  of  yellow,  and  these  two  ideas 
must  be  brought  toother  in  our  mind. 
But  in  the  first  place,  it  is  evident 
that  this  is  only  a  part  of  what  takes 


such  as  a  golden 
we  actually  disbelieve :  for  in  order 
even  to  disbelieve  that  Mahomet  wan 
an  apostle  of  Ood,  we  must  put  the 
idea  of  Mahomet  and  that  of  an  ttpcrn- 
tle  of  0«d  together.  To  determine 
what  it  is  that  happens  in  the  case  of 
assent  or  disaait  besides  putting  two 
ideas  tngethet,  is  one  of  the  most  in- 
trifateof  metaphysical  problems.  Bat 
whatever  the  aolutioti  may  be,  we  may 
venture  to  assert  that  it  can  hava 
nothing  whatever  to  do  with  the  im- 
port of  propositioDS  ;  for  this  reason, 
that  propositions  (eicept  sometimes 
when  the  mind  itself  is  the  subject 
treated  of)  are  not  eusertions  respect- 
ing our  ideas  of  things,  but  aesortiomi 
respecting  the  things  themselves.  In 
order  to  believe  that  gold  is  yellow, 
I  iniut,  indeed,  have  the  idea  of  gold, 
and  the  idea  of  yellow,  and  sinnetbing 
having  reference  to  those  ideas  must 
take  place  in  mjmind;  but  my  belief 
has  not  reference  to  the  ideas,  it  has 
reference  to  the  things.  What  I  be- 
lieve, is  a  fact  relating  to  the  oatward 
thing,  gold,  and  to  the  impression 
mode  1^  that  outward  thing  upon  the 
hiTman  organs;  not  a  fact  relating  to 
my  conception  of  gold,  which  would 
be  a  fact  in  my  mental  history,  not  a 
fact  of  external  nature^  It  is  true, 
that  in  order  to  believe  this  fact  in 
external  nature,  another  fact  must 
take  place  in  my  mind,  a  process  must 
be  performed  upon  my  ideas  ;  but  so 
it  must  in  everythhig  else  that  I  do. 
I  cannot  dig  the  ground  unless  I  ]iave 
the  idea  of  the  groond,  and  of  a  spade, 
and  of  all  the  other  things  I  am  ope- 
rating upon,  and  unless  I  put  those 
ideas  together.*     But  it  wonld  be  a 

"  Dr.  TVhowall  (Fhilampkii  of  Diunmiy, 
p.  m)  quortlnne  this  Etatemeut,  uid  nski, 
"Am  we  to  tny  that  a  molo  ennnnt  dig 
Cba  groimil.  oicept  he  hu  au  Idea  ot  the 
gmuiid.  and  d(  t£e  snaut  and  paws  with 


luindB.     Meauwhile, 
every  kind   uf  natural 
'  lOeBsantly  GstabliBh- 


the  ideaB  of  them.    And  in  like  id 


meutal  concept! 
factii  in  an  indiBpeneable  condition. '  those  who  Icni 
When  I  say  that  fire  cauaea  heat,  do  '  '  ' 

I  mean  that  my  idea  of  (ire  causes  my 
idea  o[  beat  ?  No  :  I  mean  that  the 
iiiitiiral  phenomeDon,  fire,  oausea  tbe 
natural  pheaonienan,  heat.  When  I 
mean  to  Bseert  anything  reepocting 
the  ideas,  I  give  them  their  proper 
name  ;  I  call  them  ideas  ;  as  when  I 
Btty  that  a  cbild'a  idea  of  a  battle  is 
unlike  the  reality,  or  that  the  ideaj 
enlertained  of  the  Deity  have  a  great 
effect  on  the  charaotera  of  manlund. 
The  notion  that  what  is  of  primary 
npcntance  to  the  logician  in  a  pro- 


whatever.  Ko  wonder  that 
by  practical  experi- 
how  tiuthe  are  arrived  at,  should 
deem  a  science  futile,  which  consisted 
chiefly  of  sach  BpeculationB,     What 
has  been  done  for  the  advancemeDt 
of  Logic  since  these  doctrines  cams 
into  vu^e,  has  been  done  nut  by  pro- 
fessed logicians,  but  by  dtKcorerers  in 
the  other  sciences  ;  in  whose  methods 
of  investigation  many  principleB  of 
logic,  not  previously  thought  of,  have 
ily  come  forth  into  light,  but 
nave  generally  committed  the 
of  supposing  that  nothing  what- 
n  of  the  art  o!  philoso- 


the  relation  between  the  ,<  phiEing  by  thn  old  logicians,  bi 


two  idnu  corresponding  to  the  subject 
and  predicate,  (instead  of  ths  relation 
between  the  two  phenointaa  which 
they  respeotively  express,)  seems  to 
me  one  of  the  moat  fatal  errors  ever 
introdmad  into  the  philosophy  of 
Logic  ;  and  the  prtDcipal  cause  why 
the  theory  of  the  sdence  has  made 
such  inoonsiderabie  progress  during 
the  last  two  centuries.  The  treatises 
on  Logic,  and  on  the  branches  of 
Mental  Philosophy  connected  with 
Logic,  which  have  been  produced 
since  the  intrusion  of  this  cardinal 
error,  though  sometimes  written  by 
men  of  extraordinary  abUitiea  and 
altainments,  almost  always  tacitly 
imply  a  theory  that  the  investigation 
of  truth  consists  in  contemplating  and 
handling  our  ideoii,  or  conceptions  of 
things,  instead  of  the  tilings  them- 
selves  :  a  doctrine  tantamount  to  the 
assortioii,  that  the  only  mode  of  ac- 
quiring knowledge   of  nature  is  to 


. :  uid  £e  cartpJnly  o 
he  bad  knowjedijo  oi 


th  eirmodem  interpreters  have  written 
to  so  little  purpose  respecting  it. 

We  have  to  inquire,  then,  on  the 
present  occoaion,  not  into  Jndgmeut, 
but  judgments.;  not  into  tlie  act  of 
believing,  but  into  the  thing  believed. 
What  is  the  inuuediate  object  of  belief 
inaFcopostionT  What  is  the  matter 
of  fact  signified  by  it?  What  is  it  to 
which,  when  I  assert  the  proposition, 
Igive  iny  assent,  and  call  upon  others 
to  give  theirs!  What  is  that  which 
is  expressed  liy  the  form  of  discourse 
called  a  Proposition,  and  the  confor- 
mity of  which  to  fact  constitutes  the 
truth  of  the  proposition  ! 

§  2.  One  of  the  dearest  and  meat 
consecutive  thinkers  whoin  this  conn- 
try  or  the  world  has  produced,  I 
mean  Hobbes,  hoe  given  Uie  following 
answer  to  this  question.  In  every 
proposition  (says  he)  what  is  HgniSed 
is,  the  belief  oF  the  speaker  that  the 
predicate  is  a  name  of  the  same  thing 
of  whicii  the  subject  is  a  name  ;  and 
if  it  really  is  so,  the  proposition  is 
true.    Thus  the  vi^«t,Wii)W,  M\t(i 


e  living  beluga  (he  wuuld  eay]  is  I  of  being  colled  by  tbe  other 


tme,  beoftiue  living  being  n 
everything  of  wbioh  nmn  ii 
All  men  ue  six  feet  high,  it 
because  lixfrtt  high  U  not  a, 
everything  (ttiou^  it  is 
thiaga)  ol  which  man  in  a  na 

What  is  stated  in  this  theory  aa  the 
definition  of  a,  tnie  propnaitiDn,  must 
beallowed  to  be  u  property  which  all 
true  propositions  poese^!).  The  subject 
and  predicate  being  both  of  tham 
names  of  things,  iE  they  were  names 
of  quite  different  thiugs  the  one  name 
coald  not,  conastently  with  its  sigiu- 
ficatinn,  be  prvdioated  of  the  ouier. 
If  it  be  true  that  some  men  nrectniper- 
dolonred,  it  must  be  true— and  the 
proposition  doee  really  assert— that 
auiongthe  individuali  denoted  liytlm 


L,  thun 


who  a 


idbythi 

copper-ooioured.  If  it  bo  true  that 
all  oxen  ruminate,  it  must  be  true 
tliat  all  the  individuals  denoted  by 
the  name  ox  are  also  among  those 
denoted  by  the  name  ruminating; 
Knd  whoever  aiiserts  that  all  UKen 
niminatB,  undoubtedly  does  aMcrt 
that  this  reUition  Bubsiats  between 
the  two  nanieit. 

The  aasBCtiun,  theretare,  which, 
according  to  Hobbea,  is  the  only  one 
made  in  any  proposition,  ni^ly  is 
made  in  i-very  proposition  :  and  his 
analysis  has  coniaquently  one  of  the 
leijuisites  for  being  the  true  one.  We 
may  go  a  step  farther  ;  it  is  the  only 
analysis  that  is  rigorously  true  of  all 

ErnpasitioDB  without  exoeption.  What 
e  gives  as  the  meaning  of  propoei- 
tions,  is  part  of  the  meaaing  of  all 
propositions,  and  the  whole  meaning 
of  some.  This,  however,  only  shows 
what  an  extremely  minute  fragment 
of  meoniug  it  is  quite  possible  to  in- 
clude within  the  logical  formula  of  a 
proposition.  It  does  not  show  tiiat 
no  proposition  means  more.  To  war- 
rant ns  in  putting  together  two  words 
with  a  copula  between  tliem,  it  is 
really  enough  that  the  thing  or  tilings 
denoted  by  one  of  tlte  names  ahouTd 
be  cn]>ab]e,  without  violation  of  usage. 


do  1  object  tc 
nition  of  what  a  proposition  means* 
Because,  though  the  mere  ooUocation 
which  malces  the  proposition  a  propo' 
sition,  conveys  no  more  than  thU 
scanty  amount  of  meaning,  that  aamo 
coUooation  combined  with  other  cir- 
ouiiiBtBnoes,thst/ormooiDbined  with 
other  taaltfr,  does  convey  more,  and 
the  proposition  in  those  other  circum- 
stances does  assert  mure,  than  merely 
that  relation  between  the  two  names. 
The  only  propoaitiona  of  which 
Hobbes'  principle  is  a  suflitient 
account,  arc  that  limited  and  unim- 
portant class  in  which  both  the  pre- 
dicate and  tliH  subject  ore  proper 
names.  For,  as  has  already  been 
remarked,  proper  names  have  strictly 
no  meaning  |  they  are  mere  marks  for 
individual  objects  :  and  when  a  pro- 
l>er  name  is  predicated  of  another 
proper  name,  Ml  the  signification  oun- 


that   1 


marks  for  the  same  ubjeot.  But  thia 
is  precisely  what  Hobbes  pmduoos  as 
a  theory  of  predication  in  general 
His  doctrine  is  a  full  eiptanation  of 
such  predicaUfins  aa  these ;  Uyde 
was  Clarendon,  or,  Tully  is  Ciccru. 
It  exhauata  the  moaning  of  those  pro- 
positions. But  it  is  a  sadly  inodet^uato 
theory  of  any  others.  That  it  should 
ever  have  been  thought  of  as  suoh, 
can  be  accounted  for  only  by  the  fact, 
that  Hobbes,  in  common  with  the 
other  Nominklista,  bestowed  little  o. 


the  CI 


»  of 


words  ;  and  sought  for  their  mea: 
exclusively  in  what  they  detmtf:  as  if 
all  names  had  been  (what  none  but 
projwr  names  really  are)  marks  put 
upon  individuals  ;  and  as  if  there 
were  no  difference  between  a  propel' 
and  a  geneml  name,  except  that  the 
first  denotes  only  one  iudividual,  and 
the  last  a  greater  number. 

It  has  been  seen,  however,  that  the 
ineaning  of  all  names,  exix\Ai  proper 
names  and  thot  portion  of  the  class 
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of  abstract  names  which  are  not  con- 
notative.  resides  in  the  connotation. 
When,  thereforei  we  are  analjrsing  the 
meaning  of  any  proposition  in  which 
the  predicate  and  the  subject,  or 
either  of  them,  are  connotative  names, 
it  is  to  the  connotation  of  those  terms 
that  we  must  exclusively  look,  and  not 
to  what  they  denote^  or,  in  the  language 
of  Hobbes,  (language  so  far  correct,) 
are  names  of. 

In  asserting  that  the  truth  of  a 
proposition  depends  on  the  conformity 
of  mnport  between  its  tenna,  as,  for 
instance,  that  the  proposition,  Socrates 
is  wise,  is  a  true  proposition,  because 
Socrates  and  wise  are  names  applicable 
to,  or,  as  he  expresses  it,  names  of, 
the  same  person  ;  it  is  very  remark- 
able that  so  powerful  a  thinker 
should  not  have  asked  himself  the 
question,  But  how  came  they  to  be 
names  of  the  same  person?  Surely 
not  because  such  was  the  intention  of 
those  who  invented  the  words.  When 
mankind  fixed  the  meaning  of  the 
word  wise,  they  were  not  thinking  of 
Socrates,  nor,  when  his  parents  gave 
him  the  name  of  Socrates,  were  they 
thinking  of  wisdom.  The  names 
happen  to  fit  the  same  person  because 
of  a  certain  fact^  which  fact  was  not 
known,  nor  in  being,  when  the  names 
were  invented.  If  we  want  to  know 
what  the  fact  is,  we  shall  find  the 
clue  to  it  in  the  connotation  of  the 
names. 

A  bird  or  a  stone,  a  man  or  a  wise 
man,  means  simply  an  object  having 
such  and  such  attributes.  The  real 
meaning  of  the  word  man,  is  those 
attributes,  and  not  Smith,  Brown, 
and  the  remainder  of  the  individuals. 
The  word  mortal^  in  like  manner,  con- 
notes a  certain  attribute  or  attri- 
butes ;  and  when  we  say.  All  men  are 
mortal,  the  meaning  of  the  proposi- 
tion is,  that  all  beings  which  possess 
the  one  set  of  attributes  possess  also 
the  other.  If,  in  our  experience,  the 
attributes  connoted  by  man  are  always 
accompanied  by  the  attribute  connoted 
by  moriidf  it  will  follow  as  a  conse- 
qneooe,  that  the  class  man  will  be 


wholly  included  in  the  class  mortal, 
and  that  mortal  will  be  a  name  of  all 
things  of  which  man  is  a  name  :  but 
why  ?  Those  objects  are  brought 
under  the  name  by  possessing  the 
attributes  connoted  by  it :  but  their 
possession  of  the  attributes  is  the  real 
condition  on  which  the  truth  of  the 
proposition  depends  ;  not  their  being 
called  by  tlie  name.  Connotative 
names  do  not  precede,  but  follow,  the 
attributes  which  they  connote.  If 
one  attribute  happens  to  be  always 
found  in  conjunction  with  another 
attribute,  the  concrete  names  which 
answer  to  those  attributes  will  of 
course  be  predicable  of  the  same 
subjects,  and  may  be  said,  in  Hobbes' 
language,  (in  the  propriety  of  which 
on  this  occasion  I  fully  concur,)  to  be 
two  names  for  the  same  things.  But 
the  possibility  of  a  concurrent  applica- 
tion of  the  two  names,  is  a  mere  con* 
sequence  of  the  conjunction  between 
the  two  attributes,  and  was,  in  most 
cases,  never  thought  of  when  the 
names  were  introduced  and  their 
signification  fixed.  That  the  diamond 
is  combustible,  was  a  proposition 
certainly  not  dreamt  of  when  the 
words  Diamond  and  Combustible  first 
received  their  meaning  ;  and  could 
not  have  been  discovered  by  the  most 
ingenious  and  refined  analysis  of  the 
signification  of  those  words.  It  was 
found  out  by  a  very  different  procesH, 
namely,  by  exerting  the  senses,  and 
learning  from  them,  that  the  attri- 
bute of  combustibility  existed  in  the 
diamonds  upon  which  the  experiment 
was  tried ;  the  number  or  character 
of  the  experiments  being  such,  that 
what  was  true  of  those  individuals 
might  be  concluded  to  be  true  of  all 
substances  "called  by  the  name," 
that  is,  of  all  substances  possessing 
the  attributes  which  the  name  con- 
notes. The  assertion,  therefore,  when 
analysed,  is,  that  wherever  we  find 
certain  a^^tributes,  there  will  be  found 
a  certain  other  attribute :  which  is 
not  a  question  of  the  signification  of 
names,  but  of  laws  of  nature ;  the 
order  existing  axaoing  ^Vveucvmsiv^ 
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§  3.  Although  Eobbes'  theory  of  by  almost  all  professed  Inglulan 

Freiiioation  baa  uot,  in  the  teruiB  in  tht  nltimute  principle   to  whioh  nil 

which  lie  ntated  it,  met  with  a  very  Teanoning  owes  its  validity  ;  it  is  clear 

favourable  recpption  frota  aubeeqiient  that  in   the    general   CBtimation   of 

thinlien,  a  theory  virtoally  identiCAl  logiciaoit,  the  propoaitiona  of  nhich 

with  it,  and  not   by  any  means  so  reasonings  Ore  composed  can  be  the 

perspicnously  expressed,  may  almost  expresHion  of  nothing  but  the  process 

be  said  to  have  taken  the  rank  of  an  of  dividing  things  into  clasees,  and 

established  opinion.    The  most  gener-  referring   everything    to    its    proptr 

ally  received  notion   of   Predication  c'"" 


decidedly  is  that  it  consiata  in  refer- 


ring sc 


,  eithei 


plaoing  an  iodividoal  under  a  gLobe, 
or  placing  one  class  under  onotbec 
6I11SS.  Thus,  the  proposition,  Man  is 
mortal,  asserts,  according  to  thifl 
view  of  it,  that  the  class  man  is  in- 
cluded in  the  class  mortoL  "Plato 
is  a  philosopher,"  asserts  that  the 
individual  Plato  is  one  oE  those  who 
compose  the  dass  philosophers.  If 
the  proposition  is  negative,  then, 
instead  of  pladng  something  in  a 
class,  it  is  said  to  escludo  something 
from  n  class.  Thus,  if  the  following 
be  the  proposition.  The  elephant  ia 
not  carnivorous ;  what  is  asserted 
(aodording  to  this  theory)  is,  that  the 
elephant  is  axcludod  from  the  class 
carnivorous,  or  ia  not  numbered  among 
the  things  comprising  that  class. 
There  is  no  real  difference,  except  in 
language,  between  this  theory  of  Fre- 
dioation  and  the  theory  of  Hobbes, 
For  a  class  is  absolutely  nothing  but 
an  indefinite  number  of  individuals 
denoted  fay  a  geneml  name,  The 
name  'given  to  them  in  common,  ia 
what  makes  them  a  class.  To  refer 
anything  to  a  class,  therefore,  is  to 
look  upon  it  as  one  of  the  things 
whioh  ore  to  be  called  by  that  common 
name.  To  esclude  it  from  a  class, 
is  to  say  that  the  common  name  is 
nob  applicable  to  it. 

How  widely  these  views  of  predi- 
cation have  prevuled,  is  evident  frora 
tbis,  that  they  ar«  the  basis  of  the 
celeiicated  dirtuia  de  oinni  rt  nuSo. 
When  the  syllogism  is  resolved,  by 
b11  who  treat  of  it,  into  an  inference 
that  what  is  true  of  a  class  is  true 
all  things  whatever  that  belong 
the  class  ;  and  when  this  is  laid  down 


This  theory  appears  to  me  a  signal 
example  of  a  logical  error  very  often 
committed  in  logic,  that  of  HffrepDn 
Tp&Tspaii,  or  explaining  a  thing  by 
something  which  preauppoEes  it, 
When  I  say  that  snow  is  white,  I 
mny  and  ought  to  be  thinking  of  snow 
03  a  doss,  becanse  I  am  asserting  a 
proposition  as  true  of  all  snow :  but 
I  am  certainly  not  thinking  of  white 
objects  as  a  class;  I  am  thinking  of 
white  object  whatever  except 
V,  bnt  only  of  that,  and  of  the 
mtion  of  white  which  it  gives  me. 
When,  indeed,  I  have  judged,  or 
'  ^  to  the  propositions,  that 
rhite,  and  that  several  other 
IQ  also  white,  I  gradually 
begin  to  think  of  white  objects  bh  a 
class,  including  snow  and  those  other 
things.  But  this  ia  a  conception 
which  followed,  not  preceded,  those 
judgments,  and  therefore  cannot  bs 
given  as  an  explanation  of  them. 
Instead  of  explaining  the  effect  by 
the  cause,  this  doctrine  explains  the 
cause  by  the  effect,  mid  is,  I  conosive, 
founded  on  a  latent  miscimception  of 
the  nature  of  classification. 

There  is  a  sort  of  language  very 
generally  prevalent  in  these  discna- 
sions,  which  seems  to  suppose  that 
classification  is  an  arrangement  and 
grouping  of  definite  and  known  indi- 
viduals ;  that  when  names  were  im- 
posed, mankind  took  into  considera- 
tion all  the  individonl  objects  in  the 
ivoiverse,  distributed  them  into  parcels 
or  lists,  and  gave  to  the  objects  of 
each  list  a  common  name,  repeating 
this  operation  tutia  quotia  until  they 
had  invented  all  the  general  names 
of  which  IsnguagB  consists ;  which 
having  been  once  done,  if  a  question 


sobfleqnentlj  arises,  whether  a  certun 
general  name  can  be  truly  predicated 
uf  a  certain  particular  abject,  we  have 
odI;  (as  it  were)  to  read  the  roll  of 
the  objects  upon  which  that  name 
was  cunfecred,  and  see  whether  the 
object  aboat  which  the  question  arises 
is  to  be  found  among  them.  The 
fnuaers  of  language  ^t  would  seem  to 
be  supposed)  have  predetermined  all 
the  objects  that  are  to  compose  each 
class,  and  we  have  only  to  refer  to 
the  record  of  an  antecedent  decision, 

So  absurd  a  doctrine  will  be  owned 
by  nobody  when  thus  nakedly  stated  ; 
but  if  the  commonly  received  explana- 
laons  of  classificatioQ  and  naming  do 
not  imply  this  theory,  it  requires  to 
be  shown  how  they  admit  of  being 
reconciled  with  any  other. 

General  names  are  not  marks  put 
upon  definite  objects  ;  classes  are  not 
made  by  drawing  a  Une  round  a  given 
number  of  assignable  individuals. 
The  objects  which  compose  any  given 
class  are  perpetually  fluctuating.  We 
may  frame  a  class  without  knowing 
the  individuals,  Oc  even  any  of  the 
individuals,  of  which  it  may  be  com- 
posed ;  we  may  do  so  while  believing 
that  no  such  individuals  exist.  If  by 
the  mtanmg  of  a  general  name  are  to 
be  miderstood  the  things  which 
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ti'in  in  not  true  becatiie  the  object  is  / 
pliicfd  in  the  class.*  ' 

It  will  appeu  hereafter,  in  treating 
of  reasoning,  how  much  the  theory  of 
that  iiiteliectual  process  has  been 
vitinted  by  the  ioHuence  of  these 
trrimuuus  notions,  and  by  the  habit 
which  they  exemplify  of  assimilating  . 
all  the  operations  of  the  human  under- 
standing which  have  truth  for  their 
object,  Co  processes  of  mere  classifi- 
cation and  naming.  Unfortunately, 
the  niiuds  which  have  been  entangled 
in  this  net  are  precisely  those  which 
have  escaped  the  other  cardinal  error 
commented  upon  in  the  beginning  of 
the  present  chapter.  Since  the  revo- 
lution which  dislodged  Aristotle  from 
the  schools,  logicians  may  almost  be 
diviilrd  into  those  who  have  looked 
npoib  rpasoning  as  essentially  on  affair 
vi  Ideas,  and  those  who  have  looked 
upon  it  as   essentially  an  affair  of 


cept 


by  accident,  has  a  fixed  meanii^  at 


all,  0 


long   r 


The  imly  mode  in  which 
anygeneral  name  has  a  definite  mean- 
ing, is  by  being  a  name  of  an  indefinite 
variety  of  things ;  namely,  of  all 
thin^,  known  or  imknown,  past, 
present,  or  future,  which  possess  cer- 
tain definite  attriliutes.  When,  by 
studying  not  the  meaning  of  words, 
but  the  phenomena  of  nature,  we  dis- 
cover that  these  attributes  are  pos- 
sessed by  some  object  not  previously 
known  to  possess  them  (as  when 
chemists  found  that  the  diamond  was 
combustible),  we  include  this  new 
object  in  the  class ;  but  it  did  not 
shready  belong  to  the  class.  We  place 
the  individual  in  the  class  because 
the  proposition  is  true ;  the  proposi- 


Although,  however,  Hobbes'  theoiy 
of  Fi-edication,  according  to  the  well- 
knowu  remark  of  Leibnitz,  and  the 
avowal  of  Hobbes  himself,t  renders 
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truth  Bud  falsitj  completely  arbitrary, 
mth  iu>  Btandurd  bilt  the  will  o!  men, 
it  must  not  be  concluded  that  eillwr 
Hubbss,  ur  Kiy  of  the  other  thiukara 
ivha  have  in  the  nuun  agreed  with 
him,  did  ia  fact  caiiuder  the  diHtiac- 
tiun  between  truth  and  error  m  le>u 
real,  or  attached  leeB  iuiportanca  tu  it^ 
than  oUiur  people.  To  Eappoga  that 
thej  did  so  would  arjpie  total  unne- 
quaintance  with  their  other  Bpeculo- 
tioiiB.  But  thiu  ehowa  huw  little  hold 
their  doctrine  posaeBsed  dtbt  their 
own  minds.  No  person,  at  bottom, 
even  imagined  that  tiiere  woa  nothing 
more  In  trath  thtm  propriety  of  ex- 
prBBsion ;  than  uaing  language  in 
onnformity  to  a  previous  convention. 
Whan  the  inquiry  was  brought  down 
from  generals  to  a  particular  cose,  it  i 
hns  always  been  aokuowtedged  that 
there  is  a  distinction  between  verbal 
and  real  questions ;  that  soms  falau 
propositions  are  uttered  from  ignor- 
snoe  of  the  meaning  of  words,  but 
that  in  others  the  source  oE  the  emir 
is  a  roisapprehenaion  of  thinga  ;  that 
a  periOD  who  has  not  the  ues  of 
language  at  all  may  form  propositions 
mentally,  and  that  they  may  be 
untrue,  that  ia,  he  may  beliava  as 
loatten  of  fact  what  ara  not  really 
HO.  This  last  admission  cannot  be 
iDa-le  in  str<mger  torms  than  it  is  by 
Hiibbes  himaelf,*  though  he  will  not 
olio  w  such  erroneoos  behef  to  bo  called 
falsity,  but  only  error.  And  he  haa 
himself  laid  down,  in  other  places, 
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ductrines  in  which  the  true  theory  of 
predication  ia  by  ijiiplication  con. 
tajnod.  Hedistioctlysayathatgeneral 
names  are  given  to  things  on  account 
of  their  attributes,  and  that  abstract 
nomas  are  the  names  of  those  attri- 
bates.  "Abatract  is  that  which  ia 
any  Eiubject  denotes  the  oausB  of  the 
cimcrete  name.  . . .  And  these  caus« 
of  names  are  the  same  with  the  nausea 
of  our  oonceptlona,  namely,  some 
power  of  action,  or  affection,  of  tha 
thing  conceived,  which  aome  call  tha 
manner  by  which  anything  works 
upon  our  aauses,  but  by  most  men 
they  are  called  accidetUi." '  It  is 
strange  that  having  gone  bo  far,  ho 
should  not  havB  gone  ona  step  farther, 
and  seen  that  what  he  calls  the  cause 
of  the  concrete  name,'iB  in  reality  tha 
lUBoning  of  it ;  and  that  whan  wu 
pi'Sdicata  of  any  subject  a  name  which 
is  given  becalm  of  an  attribute,  (or,  as 
he  calls  it,  an  accident,)  nur  objeot  ia 
not  to  affirm  the  name,  but,  by  means 
of  the  name,  to  afflmi  the  attribate. 

%  4.  Let  the  predicate  be,  as  we 
have  said,  a  ccnnotative  term ;  and 
to  take  the  simplest  cose  first,  let  the 
subject  be  a  proper  name;  "The 
summit  of  Chimborazo  is  white." 
The  word  white  connotes  an  attribute 
which  is  possessed  by  the  individual 
object  designated  by  the  words  "sum- 
mit of  Chimhorazo  ;  "  which  attribute 
coneista  in  the  physical  foot  of  its 
exciting  in  himian  beings  the  sensa- 
tion w^ich  we  call  a  sensation  of 
white.  It  will  be  admitted  tliat,  by 
asserting  the  proposition,  we  wish  to 
communicate  infomiation  of  that  phy- 
sical fact,  and  are  not  thmldng  of  the 
names,  except  as  the  necessary  means 
of  making  that  commanioation.  Tha 
meaning  of  the  propusitiou,  therefore, 
is,  that  tlie  individual  tiling  denoted 
by  the  subjeot,  haa  the  attributes  con- 
noted by  the  predicate. 

If  we  now  suppose  the  subject  also 
to  be  a  connotative  name,  the  mean- 
ing expressed  by  the  propoaition  has 


IMPOKT  OP  PROPOSITIONS. 


63 


advanced  a  step  farther  in  Complica- 1  If  it  be  remembered  that  every 
tion.  Let  lU  first  SDppose  the  pro-  <  attribute  is  grounded  on  some  fact  or 
position  to  be  univcrea],  aa  well  aa  phenomenon,  either  of  outward  seneo 
alGrmative  :  "  All  men  are  mortal."  or  of  inward  consciouaneaa,  and  that 
lu  thin  CB«e,  aa  in.  the  last,  what  the  to  poatcit  an  attribute  is  another 
propoHition  aeserts  (or  expressea  a  be-  phrase  fur  being  the  cause  of,  or  fonn- 
lief  of)  is,  of  ciiurae,  that  the  objects  ing  part  of,  the  fact  or  phenomenon 
denoted  by  the  subject  (man)  poaseBS  upon  which  the  attribute  ia  grounded; 
the  attributea  connoted  by  the  predi-    we  may  add  o 


lortal).  But  the  characterial 
of  this  caae  is,  that  the  objects  are  no 
lunger  individually  designated.  They 
nre  pointed  out  only  by  some  of  their 
attributes  :  they  are  the  objects  called 
men,  that  is,  possessing  the  attributea 
connoted  by  the  name  man  ;  and  the 
only  thing  known  of  them  may  be 
those  attributes  :  indeed,  as  the  pro- 
position is  general,  and  the  objecta 
denoted  by  the  subject  are  therefore 
IndeGnite  in  number,  most  oE  them 
are  not  known  individually  at  all. 
The  assertion,  therefore,  ia  not,  an 
before,  that  the  attributea  which  the 
predicate  connotes  are  poaaessed  by 
any  given  individual,  or  by  any  num- 


plete  the  analysis.  The  proposition 
which  asserts  that  one  attribute  al- 
ways accompanies  another  attribute, 
really  asserts  thereby  no  other  thJnjf 
than  this,  that  one  phenomenon  al- 
ways accompanies  another  phenome- 
non ;  insomuch  that  where  we  find 
the  latter,  we  have  assurance  of  the 
existence  of  the  former.  Thna,  in 
the  proposition,  All  men  are  mortal, 
lotcB  the  attributea 


vhich  w 


1  kind  of 


living  creatures,  t 
certain  phenomena  which  they  ex- 
hibit, and  which  are  partly  phyaical 
phenomena,  namely,  the  impressions 
made  on  our  senses  by  their  bodily 
ner  oi  inaivianaia  previously  Known  i  form  and  structure,  and  partly  meii- 
Bs  John,  Thomas,  to.,  but  tjiat  those  tal  phenomena,  namely,  the  sentient 
attributes  are  possessed  by  each  and  and  intellectual  life  which  they  have 
every  indivldnal  posaesaing  certain  of  their  own.  All  this  ia  understood 
other  attributea  ;  that  whatever  has  when  we  utter  the  word  man,  by  any 
the  attributes  connoted  by  the  aub-  i  one  to«hom  the  meanmg  of  the  word 
ject,  has  also  those  connoted  by  the  |  is  known  Now,  when  we  saj,  Man 
predicate  ;  that  the  latter  set  of  attri- I  ia  mDrt,il,  we  mean  that  nhere^er 
butea  conatontij  accompany  the  former  ,  these  %  anuua  phj  sical  and  mental 
aet  Whatever  has  the  attributes  of  I  phenomena  are  all  found,  there  we 
man  has  the  attribute  of  mortality ;  '  have  assurance  that  the  other  physi- 
mortality  constantly  accompanies  the  cal  and  mental  phenomenon,  called 
attributes  of  man.*  death,  will  not  fail  to  take  place    The 

itinn  dues  not  affirm  irAera,  for 


■ToUiBpr 
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n  lla  e: 


.....  ._  ..proposition 

niid  the  predliste  (nrhlch  LaureiorB  mnv 
on  adJMIlTe)  In  lis  intenajon,  (cam>D 
tkiD) :  and  that  conisqueutli'  cu-eilstsi 
bI  attrfbutss  doOB  not,  any  more  tlum  t 
tfipgdls  thsoiT  nt  equaUon  of  groups,  c 
mncndwitb  ths  IlTlngproseBBea  of  ibovc 


the  connotation  of  ithe  word  niGHal 
goes  no  farther  than  to  the  occurrence 
of  the  phenomenon  at  some  time  or 
other,  leaving  the  particular  time  un- 
decided. 


iwledffs  thfl ^.._  ., 

!h.  Indeed,  I  liad    tlionslilDtlii 
'ompllBed  -  '—    '  -  "--  — - 


ipprcliended  nnd  Indicated  n 


ely  throi 


myself  laid  don _, ...  . ^  „,  ^.,_ ^^  ,^  ,.„_    ,^ 

mgtm  back  (p.  60),     But  thmigti  it  Is  Inia  I  Ihougbt  o(  oiilj  tLiicuah  tlio  medium  ijf 
th«  W5  nomrallj  "  constrtis  the  subject    what  my  acute  »nd  courteoiiB  eritie  ternu 
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I  J.  We  hdve  already  prooeHded  |  implied 
far  enough,  not  only  to  demouatrate      '  ' 

the  erroT  uf  Hobbes,  but  to  ascertain 
the  real  import  of  by  far  tlie  must 
niiiDernui  cuub  of  prupositiona.  The 
object  of  belief  in  a  proptnition,  when 
it  lUaerte  anything  moi'e  than  the 
meaning  of  words,  ia  generBlly, 
the  canes  which  we  have  exac 
eithac  the  co-existence  (ir  thesequeDce 
of  two  phenumena.  At  the  very  ciim- 
■  of  our  inquiry,  we  found 
let  of  belief  implied  two 
:  have  now  ascertained 
what,  in  the  most  frequent  case,  these 
two  things  are,  namely,  two  Fheno- 
menu.  in  other  words,  two  iitatea  of 
conacioneneBS  ;  aud  what  it  ia  which 
the  proposition  affirms  (or  denies)  to 
Bubaist  between  them,  namely,  either 
Bucceasion  or  co-exiatence.  And  this 
case  includes  innomerablQ  instances 

woidd  think  of  referring  to  it.  Talce 
the  fallowing  example ;  A  generous 
person  is  worthy  of  honour.  Who 
would  expect  to  recognise  here  a  case 
_i !_.... ._g  between  phi 


s  attribute  which 
causes  a  person  to  be  termed  gener'jus, 
is  ascribed  to  him  on  the  ground  of 
states  of  his  mind  and  particulars  of 
hia  conduct ;  both  are  phenomena  : 
the  former  are  facts  of  internal  con- 
soiousnesa  ;  the  latter,  so  far  as  dis- 
tinot  From  the  former,  are  physical 
facts,  or  perceptions  of  the  sensen. 
Worthy  of  honour  admits  of  a  aimilar 
analysis.  Honour,  aa  here  used, 
mesjis  a  state  of  approving  and 
admiring  emotion,  followed  on  occa- 
sion by  corresponding  outward  acta. 
"Worthy  of  honour"  connotes  all 
this,  together  with  our  approval  of 
the  act  of  showing  hooouc.  All  these 
are  phenomena;  states  of  internal  con- 
by  physical  facts.  When  we  say,  A. 
generous  person  is  worthy  of  honour, 
we  afRrm  coexistence  between  the 
two  oomplioated  phenomena  connoted 
by  tho  two  terms  respectively.  We 
affirm,  thot  wherever  and  whenever 
the  inuard  feeling  and  outward  facts 


the  word  generosity  have 
place,  then  and  there  the  existence 
and  manifestation  of  an  inward  feel- 
ing, honour,  woidd  be  followed  in  our 
minds   by  another   inward   feeling 

After  the  analysis,  in  a  fiirmec 
chapter,  of  the  import  of  names, 
many  examples  are  not  needed  to 
illustrate  the  import  of  propositiuna. 
Wlien  there  is  any  obacurity  or  dif- 
ficulty, it  docs  not  lie  in  the  mean- 


meaning  of  the  names  which  cnmposs 
it ;  in  the  extremely  complicated  con- 
notatioD  of  many  words  ;  the  immense 
multitude  and  prolonged  series  of 
facts  which  often  coustitute  the  phe- 
iiumenon  connoted  by  a. name.  But 
where  it  ia  seen  what  the  phentHne- 
non  is,  there  is  seldom  any  difficulty 
in  seeing  that  the  assertion  conveyed 
by  the  proposition  is,  the  co-existence 
uf  one  such  phenumenuD  with  anoUier; 
or  the  succession  of  one  such  pheno- 
menon lo  another  :  so  that  where  the 
one  ie  found,  we  may  caloulate  en 
finding  the  other,  though  perhaps  not 

This,  however,  though  the  most 
common,  is  not  the  oidy  meaning 
which  propositions  are  ever  intended 
to  convey.  In  the.  first  plaoe, 
sequences  and  oo-existeuues  are  not 
only  asserted  respecting  Phenomena ; 
we  make  propositions  also  respecting 
those  hidden  causes  of  phenomena, 
which  are  named  subHtancea  and 
attributes.  A  substance,  however, 
being  to  us  nothing  but  either  that 
which  causes,  or  that  which  is  con- 
scious of,  phenomena ;  and  the  name 
being  true,  oivlatii  taulimdii,  at  UXn- 
assertion    con   be  made, 


at  l 


with  I 


ing  these  unknown  and  unknowable 
entities,  except  in  virtue  of  the 
Phenomena  by  which  alone  they 
manifest  themselves  to  our  faculties. 
When  we  say,  Socrates  was  contem- 
porary with  the  FeluponneBian  war, 
the  foundation  of  this  assertion,  as  of 
all  astections  ooncoming  su'wtitnoes, 
is  an  assertion  coneeruing  tlie  phono. 


IMPORT  OF  PROPOSITIONS. 


65 


mena  which  they  exhibit, — ^namely, 
that  the  series  of  facts  by  which 
Socrates  manifested  himself  to  man- 
kind, and  the  series  of  mental  states 
which  constituted  his  sentient  ex- 
istence, went  on  simultaneously  with 
the  series  of.  facts  known  by  the 
name  of  the  Feloponnesian  war. 
Still,  the  proposition  as  commonly 
understood  does  not  assert  that  alone  ; 
it  asserts  that  the  Thing  in  itself, 
the  noumenon  Socrates,  was  existing, 
and  doing  or  experiencing  those 
various  facts  during  the  same  time. 
Co-existence  and  sequence,  therefore, 
may  be  affirmed  or  denied  not  only 
between  phenomena,  but  between 
noumena,  or  between  a  noumenon 
and  phenomena.  And  both  of  nou- 
mena  and  of  phenomena  we  may 
affirm  simple  existence.  But  what 
is  a  noumenon  ?  An  unknown  cause. 
In  affirming,  therefore,  the  existence 
of  a  noumenon,  we  affirm  causation. 
Here,  therefore,  are  two  additional 
kinds  of  fact,  capable  of  being 
asserted  in  a  proposition.  Besides 
the  propositions  which  assert  Sequence 
or  Go-existence,  there  are  some  which 
assert  simple  Existence  ;  *  and  others 
assert  Causation,   which,  subject  to 

*  Professor  Bain,  in  his  Logic  (L  256), 
excludes  Existence  from  the  list,  consider- 
ing it  as  a  mere  name.  All  propositions, 
he  says,  which  predicate  mere  existence 
"  are  more  or  less  abbreviated  or  elliptical : 
when  fully  expressed  they  fall  under  either 
co-existence  or  succession.  When  we  say 
there  exitts  a  conspiracy  for  a  particular 
purpose,  we  mean  that  at  the  present  time 
a  body  of  men  have  formed  themselves 
iu  to  a  society  for  a  particular  object ;  which 
is  a  complex  affirmation,  resolvable  into 
propositions  of  co-existence  and  succession 
(ns  causation).  The  assertion  that  the  dodo 
does  not  exist,  points  to  the  fact  that  this 
animal,  once  known  in  a  certain  place,  has 
disappeared  or  become  extinct ;  is  no  longer 
aasocuited  with  the  locality :  all  which 
may  be  better  stated  without  the  use  of 
the  verb  *  exist'  There  is  a  debated  ques- 
tion— Does  an  ether  exist?  but  the  con- 
crete form  would  be  this — '  Are  heat  and 
light  and  other  radiant  influences  propa- 
gated by  an  ethereal  medium  diffused  in 
si>ace  ? '  which  is  a  proposition  of  causation. 
In  like  manner  the  question  of  the  Exis- 
tence of  a  Deity  cannot  bo  discussed  in 
that  form.  It  is  properly  a  question  as  to 
the  First  Cauu  of  the  Universe,  and  as  to 


the  explanations  which  will  follow  in 
the  Third  Book,' must  be  considered 
provisionally  as  a  distinct  and  peculiar 
kind  of  assertion. 

§  6.  To  these  four  kinds  of  matter- 
of-fact  or  assertion  must  be  added 

the  continued  exertion  of  that  Cause  in 
providential  superintendence  "  (i.  407). 

Mr.  Bain  thinks  it  "fictitious  and  un- 
meaning language"  to  carry  up  the  classi- 
fication of  Nature  to  one  tummum  genus. 
Being,  or  that  which  Exists ;  since  nothing 
can  be  perceived  or  apprehended  but  by 
way  of  contrast  with  something  else,  (of 
which  important  truth,  under  the  name  of 
Law  of  Relativity,  he  has  been  in  our  time 
the  principal  expounder  and  champion,) 
and  we  have  no  other  class  to  oppose  to 
Being,  or  fact  to  contrast  with  Existence. 

I  accept  fully  Mr.  Bain's  Law  of  Rela- 
tivity, but  I  do  not  understand  by  it  that 
to  enable  us  to  apprehend  or  be  conscious 
04  any  fact,  it  is  necessary  that  we  should 
contrast  it  with  some  other  positive  fact. 
The  antithesis  necessary  to  consciousness 
need  not,  I  conceive,  be  an  antithesis  be- 
tween two  positives ;  it  may  be  between 
one  positive  and  its  negative.  Hobbes 
was  undoubtedly  ri^ht  when  he  said  that 
a  single  sensation  indefinitely  prolonged 
would  cease  to  be  felt  at  all;  but  simple 
intermission,  without  other  change,  would 
restore  it  to  consciousness.  In  onler  to  be 
conscious  of  heat,  it  is  not  necessary  that 
we  should  pass  to  it  from  cold  ;  it  suffices 
that  we  should  pass  to  it  from  a  state  of  no 
sensation,  or  from  a  sensation  of  some 
other  kind.  The  relative  opposite  of  Being, 
considered  as  a  summum  genus,  is  Non- 
entity, or  Nothing ;  and  we  have,  now  and 
then,  occasion  to  consider  and  discuss 
things  merely  in  contrast  with  Non-entity. 

I  grant  th:it  the  decision  of  questions  of 
Existence  usually  if  not  always  depends 
on  a  previous  question  of  either  Causation 
or  Co-existence.  But  Existence  is  never- 
theless a  different  thing  from  Causation  or 
Co-existence,  and  can  be  predicated  &Tptuct 
from  them.  The  meaning  of  the  abstract 
name  Existence,  and  the  connotation  of 
the  concrete  name  Being,  consist,  like  the 
meaning  of  nil  other  names,  in  sensations 
or  states  of  consciousness :  their  peculiarity 
is  that  to  exist,  is  to  excite,  or  oe  capable 
of  exciting,  any  sensations  or  states  of  con- 
sciousness :  no  matter  what,  but  it  is  in- 
dispensable that  there  should  be  some.  It 
was  from  overlooking  this  that  Hegel,  find- 
ing that  Being  is  an  abstraction  reached  by 
thinking  away  all  particular  attributes,  ar- 
rived at  the  self -contradictory  proposition, 
on  which  he  founded  all  his  philosophy, 
that  Being  is  the  same  as  nothing.  It  is 
really  the  name  of  Something,  taken  InthA 
most  comprehensl'VQ  B«n««  ot  \^«  -vox^. 
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a  fifth,  Resemblance.  This  was  a 
species  of  attribute  which  we  found 
it  impossible  to  analyse ;  for  which 
no  fundamentum,  distinct  from  the 
objects  themselves,  could  be  assigned. 
Besides  propositions  which  assert  a 
sequence  or  co-existence  between  two 
phenomena,  there  are  therefore  also 
propositions  which  assert  resemblance 
between  them  ;  as,  This  colour  is  like 
that  colour; — ^The  heat  of  to-day  is 
eqwd  to  the  heat  of  yesterday.  It  is 
true  that  such  an  assertion  might 
with  some  plausibility  be  brought 
within  the  description  of  an  affirma- 
tion of  sequence,  by  considering  it  as 
An  assertion  that  the  simultaneous 
f  ontemplation  of  the  two  colours  is 
followed  by  a  specific  feeling  termed 
the  feeling  of  resemblance.  But  there 
would  be  nothing  gained  by  encimi- 
bering  ourselves,  especially  in  this 
place,  with  a  generalisation  which 
may  be  looked  upon  as  strained. 
Logic  does  not  undertake  to  analyse 
mental  facts  into  their  ultimate  ele- 
ments. Resemblance  between  two 
phenomena  is  more  intelligible  in 
itself  than  any  explanation  could 
make  it,  and  imder  any  classification 
must  remain  specifically  distinct  from 
the  ordinary  cases  of  sequence  aild 
co-existence. 

It  is  sometimes  said,  that  all  pro- 
positions whatever,  of  which  the  pre- 
dicate is  a  general  name,  do,  in  point 
of  fact,  affirm  or  deny  resemblance. 
All  such  propositions  affirm  that  a 
thing  belongs  to  a  class  ;  but  things 
being  classed  together  according  to 
their  resemblance,  everything  is  of 
course  classed  with  the  things  which 
it  is  supposed  to  resemble  most ;  and 
thence,  it  may  be  said,  when  we  affirm 
that  Gold  is  a  metal,  or  that  Socrates 
is  a  man,  the  affirmation  intended  is, 
that  gold  resembles  other  metals,  and 
Socrates  other  men,  more  nearly  than 
they  resemble  the  objects  contained 
in  any  other  of  the  classes  co-ordinate 
with  these. 

There  is  some  slight  decree  of 
foundation  for  this  remark,  but  no 
more    than    a    slight    degree.     The 


arrangement  of  things  into  classes, 
such  as  the  class  metal,  or  the  class 
man,  is  grounded  indeed  on  a  resem- 
blance among  the  things  which  are 
placed  in  the  same  class,  but  not  on  a 
mere  general  resemblance  :  the  resem- 
blance  it  is  grounded  on  consists  in 
the  possession  by  all  those  things  of 
certain  common  peculiarities ;  and 
those  peculiarities  it  is  which  the 
terms  connote,  and  which  the  propo- 
sitions consequently  assert ;  not  the 
resemblance.  For  though  when  I 
say,  Grold  is  a  metal,  I  say  by  impli- 
cation that  if  there  be  any  other 
metals  it  must  resemble  them,  yet  if 
there  were  no  other  metals  I  might 
still  assert  the  proposition  with  the 
same  meaning  as  at  present,  namely, 
that  gold  has  the  various  properties 
implied  in  the  word  metal ;  just  as  it 
might  be  said.  Christians  are  men, 
even  if  there  were  no  men  who  were 
not  Christians.  Propositions,  there- 
fore, in  which  objects  are  referred  to 
a  class,  because  they  possess  the 
attributes  constituting  the  class,  are 
so  far  from  asserting  nothing  but 
resemblance,  that  they  do  not,  pro- 
perly speaking,  assert  resemblance 
at  alL 

But  we  remarked  some  time  ago 
(and  the  reasons  of  the  remark  will  be 
more  fully  entered  into  in  a  subse- 
quent Book*)  that  there  is  some- 
times a  convenience  in  extending  the 
boundaries  of  a  class  so  as  to  include 
things  which  possess  in  a  very  inferior 
degree,  if  in  any,  some  of  the  char- 
acteristic properties  of  the  class, — 
provided  they  resemble  that  class 
more  than  any  other,  insomuch  that 
the  general  propositions  which  are 
true  of  the  class  will  be  nearer  to 
being  true  of  those  things  than  any 
other  equally  general  propositions. 
For  instance,  there  are  substances 
called  metals  which  have  very  few  of 
the  properties  by  which  metals  are 
commonly  recognised  ;  and  almost 
every  great  family  of  plants  or  ani- 
mals has  a  few  anomalous  genera  or 

*  Book  iv.  ch.  vii. 
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Species    on    its    borders,    which  are 
admitted  into  it  by  a  sort  of  courtesy, 
and  concerning    which  it  has  been 
matter  of  discussion  to  what  family 
they  properly  belonged.    Now  when 
the  class-name  is  predicated  of  any 
object  of  tiiis  description,  we  do,  by 
so  predicating  it,  affirm  resemblance 
auid  nothing  more.    And  in  order  to 
be  scrupulously  correct,  it  ought  to  be 
said,  that  in  every  case  in  which  we 
predicate  a  general  name,  we  affirm, 
not  absolutely  that  the  object  possesses 
the    properties    designated    by    the 
name,   but    that   it   either  possesses 
those  properties,  or,  if  it  does  not,  at 
any  rate  resembles  the  things  which 
do  BO,  more  than  it  resembles  any 
other  things.    In  most  cases,  however, 
it  is  unnecessary  to  suppose  any  such 
alternative,    tlie    latter    of  the  two 
groimds  being  very  seldom  that  on 
which    the  assertion    is  made :  and 
when  it  is,  there  is  generally  some 
sl^ht  dififeienoe  in  the  form  of  the 
expresedon,  as,  This  cycles  (or  genus) 
is  consid^^  or  may  he  rankedy  as 
belonging  to  such  and  such  a  family : 
we  should  hsurdly  say  positively  that 
it  does  belong  to  it,  miiess  it  possessed 
unequivocally  the  propeiiies  of  which 
the  class'uame  is  scientifically  signi- 
ficant. 

There  is  still  another  exceptional 
case,  in  which,  though  the  predicate 
is  tbe  name  of  a  class,  yet  in  predicat- 
ing it  we  affirm  nothing  but  resem- 
blance, the  class  being  founded  not 
on  resemblance  in  any  given  parti- 
cular, but  on  general  unanalysable 
resemblance.  The  classes  in  ques- 
tion are  t^ose  into  which  our  simple 
sensations,  or  rather  simple  feelings, 
are  divided.  Sensations  of  white,  for 
instance,  are  classed  together,  not 
because  we  can  take  them  to  pieces, 
and  say  they  are  alike  in  this,  and  not 
alike  in  that,  but  because  we  feel 
them  to  be  alike  altogether,  though 
in  different  degrees.  When,  there- 
fore, I  say,  The  colour  I  saw  yesterday 
was  a  white  colour,  or,  The  sensation 
I  feel  is  one  of  tightness,  in  both 
cases  the  attribute  I  affinn  of  the 


colour  or  of  the  other  sensation  is 
mere  resemblance — simple  likeness  to 
sensations  which  I  have  had  before, 
and  which  have  had  those  names 
bestowed  upon  them.  The  names 
of  feelings,  like  other  concrete  general 
names,  are  connotative ;  but  they 
connote  a  mere  resemblance.  When 
predicated  of  any  individual  feeling, 
the  information  they  convey  is  that 
of  its  likeness  to  the  other  feelings 
wliich  we  have  been  accustomed  to 
call  by  the  same  name.  Thus  much 
may  suffice  in  illustration  of  the  kind 
of  propositions  in  which  the  matter- 
of-fact  asserted  (or  denied)  is  simple 
Resemblance. 

Existence,  Co-existence,  Sequence, 
Causation,  Resemblance :  one  or 
other  of  these  is  asserted  (or  denied) 
in  every  proposition  which  is  not 
merely  verbal.  This  fivefold  division 
is  an  exhaustive  classification  of 
matters-of-fact ;  of  all  things  that 
can  be  believed  or  tendered  for  be- 
lief ;  of  all  questions  that  can  be  pro- 
pounded, and  all  answers  that  can  be 
returned  to  them. 

Professor  Bain*  distinguishes  two 
kinds  of  Propositions  of  Co-existence. 
*'In  the  one  kind,  account  is  taken 
of  Place ;  they  may  be  described  as 
propositions  of  Order  in  Place."  In 
the  other  kind,  the  co-existence  which 
is  predicated  is  termed  by  Mr.  Bain 
Coinherence  of  Attributes.  "This 
is  a  distinct  vai*iety  of  Propositions  of 
Co-existence.  Instead  of  an  arrange- 
ment in  place  with  numerical  inter- 
vals, we  have  the  concurrence  of  two 
or  more  attributes  or  powers  in  the 
same  part  or  locality.  A  mass  of 
gold  contains,  in  every  atom,  the  con- 
curring attributes  that  mark  the 
substance — weight,  hardness,  colour, 
lustre,  incorrosibility,  &c.  An  animal, 
besides  having  parts  situated  in  place, 
has  coinhering  functions  in  the  same 
parts,  exerted  by  the  very  same 
masses  and  molecules  of  its  substance. 
.  .  .  .  The  Mind,  which  affords  no 
Propositions  of  Order  in  Place,  has 

*  lotfic,  1. 103-10^ 


„  tanotions.  We  a 
miod  to  cuntaiu  feeling,  Wi]l,  and 
Thought,  nut  in  local  separation,  but 
in  commingling  exeroisie.  The  conour- 
rina  properties  of  mineraln,  nf  iilantB, 
and  of  the  bodily  and  the  mental 
Htniotare  of  annnalB,  are  nnitad  in 
affirm  ationg  of  cuinheience." 

The  distinction  is  real  and  impnr- 
tant.  But,  US  iiaa  been  seen,  an 
Attriliiite,  when  it  is  anything  but  a 
aimple  unanalysable  Reserablanoe  be- 
tween the  subject  and  some  other 
things,  consists  in  causing  impres- 
sions of  some  sort  on  eonsciousness, 
ConBe([uently,  thecoiuhecence  of  two 
attributes  is  but  the  co-^xistcnce  of 
the  two  statflB  of  oonsciouanesB 
plied  in  their  meaning :  with  the 
difference,  hotvever,  that  this  co-exis- 
tence is  sometimes  potential  only, 
the  attribate  being  considered  i 
existence  though  the  foot  on  n 
it  ia  groimdad  may  not  be  actually, 
but  ouly  potentially  present.  Snow, 
for  inst.'uice,  is,  with  great  conveni- 
ence, s:ud  to  be  white  even  in  a  state 
of  total  darkne.'js,  because,  though  we 

we  shall  be  conscious  of  it  us  soon  as 
morning  breaks.  Goinhetence  of  at- 
tributes is  therefore  still  a  case,  tliough 
a  complex  one,  of  co-existence  of  states 
tif  consciousneSB ;  a,  totally  different 
thing,  however,  from  Order  in  Place. 
Being  a  part  of  simultaneity,  it  be- 
lonas  not  to  Place  but  to  Time. 

We  may,  therefore,  {aud  we  shall 
sometimeB  find  it  a  convenience,)  in- 
stead of  Co-existence  and  6e<iuonce, 
say,  for  greater  particularity,  Order 
in  Place  and  Order  in  Time  :  Order 
In  Place  being  a  specific  mode  of  co- 
existence, not  necessary  to  be  more 
particularly  analysed  here  ;  while  the 
mere  fact  of  co-existence,  whether  be- 
tween actual  sensationa,  or  between 
the  potentialities  of  causing  them, 
known  by  the  name  of  attributes,  may 
be  classed,  together  with  Sequence, 
under  the  head  of  Order  in  lime. 


thoTight  it  necessary  to  analyao 
directly  those  alone,  in  which  tha 
terms  of  tlie  proposition  (or  the  pre- 
dicato  at  least)  are  concrete  ternul. 
But,  in  doing  so,  we  have  indirectly 
analysed  those  in  which  the  terms  a  " 
abstract.  The  distinction  betwaan  i 
abstract  term  and  its  correapondu 
concrete,  does  not  turti  upon  any  d. 
fenjDoe  in  what  they  are  appointed  tit 
signify ;  for  the  real  significatioD  of  a 
conorete  general  name  is,  as  we  havs 
si>  often  said,  its  connotation ;  and 
what  the  concrete  term  connotes  forms 
the  entire  meaning  of  the  abstract 
name.  Since  there  is  nothing  in  the 
import  of  an  abstract  name  which  ii 
not  in  the  import  of  the  correspond-  ■ 
ing  concrete,  it  is  natural  to  suppose 
that  neither  can  there  be  anything  In 
the  import  of  a  proposition  of  whiob 
the  terms  are  abstract,  but  what  thera  « 
is  in  some  proposition  which  cai 
framed  of  concrete  terms. 


combinatiim  of  attributes.  The  cor- 
responding  concrete  is  a  name  give 
to  things,  because  of,  aud  in  order  to 
express,  their  possessing  that  attri  buCe, . 
or  that  combination  of  attributes 
When,  therefore,  wo  predicate  of  any- 
thing a  Doncrote  name,  the  attribute 
is  what  we  in  reality  predicate  of  it 
But  it  has  now  been  shown  that  inaU 
propositions  of  which  the  predicate  • 
is  a  concrete  name,  what  is  really 
predicated  is  one  of  five  things  t 
Existence,  Co-exiatence,  Causation, 
Sequence,  or  Resemblance.  An  atr 
trtbnte,  therefore,  is  necessarily  either 
nu  existence,  a  oo-oxistence,  a  causa- 
tion, B  sequence,  or  a  resemblance. 
When  a  proposition  consists  of  a  s 
ject  and  predicate  which  are  abati 
terms,  it  consists  of  terms  which  In 
necessarily  signify  one  or  other  of  these 
things.  When  we  predicate  of  any- 
thingan  abstractnauie,weafhrmof  tb« 
thing  that  it  is  one  orother  of  these  five 
■'  ■  ;s  ;  that  it  is  a  case  of  Eiiatenoiv 
Co-existence,  or  of  Causation, 
Sequeuce,  or  of  Resemblance. 
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It  is  impossible  to  imagine  any  pro- 
position expressed  in  abstract  terms, 
which  cannot  be  transformed  into  a 
precisely  equivalent  proposition  in 
which  the  terms  are  concrete ;  namely, 
either  the  concrete  names  which  con- 
note the  attributes  themselves,  or  the 
names  of  the  fundamenta  of  those 
attributes ;  the  facts  or  phenomena  on 
which  they  are  grounded.  To  illus- 
trate the  latter  case,  let  us  take  this 
proposition,  of  which  the  subject  only 
is  an  abstract  name,  "  Thoughtlessness 
is  dangerous."  Thoughtlessness  is 
an  attribute,  grounded  on  the  facts 
which  we  call  thoughtless  actions ;  and 
the  proposition  is  equivalent  to  this, 
Thoughtless  actions  are  dangerpus. 
In  the  next  example  the  predicate  as 
well  as  the  subject  are  abstract  names: 
"  Whiteness  is  a  colour  ; "  or  "  The 
colour  of  snow  is  a  whiteness."  These 
attributes  being  grounded  on  sensa- 
tions,  the  equivalent  propositions  in 
the  concrete  would  be.  The  sensation 
of  white  is  one  of  the  sensations  called 
those  of  colour, — The  sensation  of 
sight,  caused  by  looking  at  snow,  is 
one  of  the  sensations  called  sensations 
of  white.  In  these  propositions,  as 
we  have  before  seen,  the  matter-of- 
fact  asserted  is  a  Resemblance.  In 
the  following  examples,  the  concrete 
terms  are  those  which  directly  corre- 
spond to  the  abstract  names  ;  connot- 
ing the  attribute  which  these  denote. 
"  Prudence  is  a  virtue :  "  this  may 
be  rendered,  **A11  prudent  persons, 
in  so  far  as  prudent,  are  virtuous  : " 
"  Courage  is  deserving  of  honour," 
thus,  "All  courageous  persons  are 
deserving  of  honour  in  so  far  as  they 
are  courageous  :  "  which  is  equivalent 
to  this — "  All  courageous  persons  de- 
serve an  addition  to  the  honour,  or  a 
diminution  of  the  disgrace,  which 
would  attach  to  them  on  other 
grounds." 

In  order  to  throw  still  further  light 
upon  the  import  of  propositions  of 
which  the  terms  are  abstract,  we  will 
subject  one  of  the  examples  given 
above  to  a  minuter  analysis.  The 
proposition  we  shall  select  is  the  fol- 


lowing : — "  Prudence  is  a  virtue." 
Let  us  substitute  for  the  word  virtue 
an  equivalent  but  more  definite  ex- 
pression, such  as  **a  mental  quality 
beneficial  to  society,"  or  **a  mental 
quality  pleasing  to  God,*'or  whatever 
else  we  adopt  as  the  definition  of 
virtue.  What  the  proposition  asserts 
is  a  sequence,  accompanied  with  causa- 
tion :  namely,  that  benefit  to  society, 
or  that  the  approval  of  God,  is  conse- 
quent on,  and  caused  by,  prudence. 
Here  is  a  sequence;  but  between 
what  ?  We  understand  the  conse- 
quent of  the  sequence,  but  we  have 
yet  to  analyse  the  antecedent.  Pru- 
dence is  an  attribute ;  and,  in  .con- 
nection with  it,  two  things  besides  it- 
self are  to  be  considered ;  prudent 
persons,  who  are  the  subjects  of  the 
attribute,  and  prudential  conduct, 
which  may  be  called  the  foundation 
of  it.  Now  is  either  of  these  the 
antecedent  ?  and,  first,  is  it  meant 
that  the  approval  of  God,  or  benefit 
to  society,  is  attendant  upon  all  pru- 
dent persons  ?  No,  except  in  so  far 
as  they  are  prudent ;  for  prudent  per- 
sons who  are  scoundrels  can  seldom 
on  the  whole  be  beneficial  to  society, 
nor  can  they  be  acceptable  to  a  good 
being.  Is  it  upon  prudential  conduct^ 
then,  that  divine  approbation  and 
benefit  to  mankind  are  supposed  to 
be  invariably  consequent  ?  Neither  is 
this  the  assertion  meant,  when  it  is 
said  that  prudence  is  a  virtue  ;  except 
with  the  same  reservation  as  before, 
and  for  the  same  reason,  namely,  that 
prudential  conduct,  although  in  so  far 
as  it  is  beneficial  to  society,  may  yet, 
by  reason  of  some  other  of  its  quali- 
ties, be  productive  of  an  injury  out- 
weighing the  benefit,  and  deserve  a 
displeasure  exceeding  the  approbation 
which  would  be  due  to  the  prudence. 
Neither  the  substance,  therefore,  (viz. 
the  person,)  nor  the  phenomenon,  (the 
conduct,)  is  an  antecedent  on  which 
the  other  term  of  the  sequence  is 
universally  consequent.  But  the  pro- 
position, "  Prudence  is  a  virtue,"  is 
an  universal  proposition.  What  is 
it,  then,  upon  which  .the  proposition 


L 


affirma  the  effecU  in  question  to  be 
UniTermJly  wmaequeiit  ?  Upon  that 
in  the  person,  and  in  the  conduct, 
whioh  canees  them  to  be  colled  pru- 
dent, and  whioh  is  equally  ill  thara 
when  the  action,  though  prudent,  is 
wiaked  ;  namely,  a  correct  foresight 
cF  caasequoDCBB,  a  just  estimation  of 
their  importance  to  the  object  in  vieiw, 
and  repreaflion  of  any  unrefleottng 
impnlsB  at  variance  with  the  deliber- 
ate purpose.  These,  which  are  states 
of  the  person's  mind,  are  the  real 
nntecedeiit  in  the  sequence,  the  real 
canse  in  the  oausabion,  aaserted  by 
the  proposition.  But  these  are  also 
the  real  ground,  or  foundation,  of  the 
attribute  Prudence  ;  since  wherever 
these  states  of  mind  osist  we  may 
predicate  prudence,  even  before  we 
know  whetiier  any  conduct  hiu  fol- 
lowed. And  in  thia  manner  every 
assertion  respectini;  an  attribute  may 
be  transformed  into  oji  aasertion 
oKactly  equivalent  reapecting  the  fact 
or  p)ienomenon  which  is  the  ground 
of  the  attrihatc  And  no  case  can  be 
aaaigned,  where  that  which  is  predi- 
cated of  the  fact  or  phenomenon  does 
not  belong  to  one  or  other  of  the  five 
Hpeoies  formerly  enumerated :  it  is 
either  simple  Eiistenoe,  or  it  is  sums 
Sequence,  Co-existence,  Causation,  or 
Resemblance, 

And  aa  these  five  are  the  only  things 
wliich  can  be  affirmed,  so  are  they  the 
onlythiugs whichcanbedenied.  "No 
liarsea  are  web-tooted,"  denies  that 
the  nttriljiites  of  a  horse  ever  co-odst 
with  web-feet.  It  ia  scarcely  neoes- 
Bdjy  to  apply  the  same  amSysis  to 
liarticular  affirmations  and  negations. 
"Some  birds  are  web-foutsd,"  affirms 
that,  with  the  atttiltutea  connoted  by 
lint,  the  phenomenon  web-feet  is 
sometimes  cM-eristent :  "  Some  birds 
are  not  web-footed, "  assorts  tliat  there 
are  other  iuatances  in  which  this  co- 
eiistenca  does  not  have  place.  Any 
fiirtbar  explanation  of  a  thing  which, 
if  the  previous  exposition  haa  been 
assented  to,  is  so  obvious,  may  here 
besptu^d. 


CHAPTER  VI, 


g  I.  Ah  a 


a  for  the  ii 


I   may  be   made 


nor  the  other 
if  Propoaitiona 
We  Hien  exa- 


jiogiu,  namely,  in  what  maiuier  pro- 
positions are  to  be  proved,  we  have 
fimnd  it  neoessarr  to  inmiim  what 
they  contain  which  reqiurca,  or  is 
BURoeptible  of,  proof  ;  or  (which  is  the 
same  thing)  what  thay  araeit.  In  the 
course  of  this  preliminary  investiga- 
tion into  the  import  of  Frapusitions, 
we  examined  the  opinion  of  the  Con- 
ceptaalists,  that  a  propnaition  is  the 
expresaion  of  a  relation  between  two 
ideas  ;  and  the  doctrine  of  the  extrema 
Nominalists,  that  it  is  the  expicaaion 
of  an  agreement  or  disagreement  be- 
tween the  meanings  of  two  names. 
Ws  decided  llMt,  as  genera]  theories, 
both  of  those  are  em  i ..  . . 

though  propoeitiom 
both  respecting  nam 
ideas,  neither  tlio  o 
are  the  subject-matt 
considered  generally, 
mined  the  different  kinds  of  Propo- 
sitions, and  found  that,  with  the 
exception  of  those  which  are  merely 
verbal,  they  assort  live  different  Idnda 
of  mattera  of  fact,  namely.  Existence,  . 
Order  in  Place,  Order  in  Time,  Causa- 
tion, and  Heaemblance  ;  that  in  every 
proposition  one  of  these  five  is  either 
affirmed,  or  denied,  of  lame  fact  or 

Ehenomenon,  or  of  some  object  the  un- 
nown  source  of  a  fact  or  phenomenon. 
In  diBtingoishing,  however,  the  dif- 
ferent kind  of  matters  of  fact  asserted 
in  propositions,  we  reserved  one  class 
of  propoHitions,  which  do  not  relate  to 
any  matter  of  fact,  in  the  pn^ier  sense 
of  the  term,  at  all,  but  to  the  mean- 
ing of  names.  Since  names  and  their 
signification  are  entirely  arbitrary, 
such  propositions  are  not,  strictly 
speaking,  susceptible  of  truth  or 
falsity,  but  only  of  cimfonnity  or 
diaconfomiity  to  usage  or  convention  ; 
and  all  the  proof  they  are  capable  , 
of,  is  proof  of  mage ;  proof  that 
the  words  have  been  employed  by 
others  in  the  acceptation  in  which  the 
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speaker  or  writer  desires  to  use  them. 
These  propositions  occupy,  however,  a 
conspicuous  place  in  philosophy  ;  and 
their  nature  and  characteristics  are 
of  as  much  importance  in  logic,  as 
those  of  any  of  the  other  classes  of 
propositions  previously  adverted  to. 

If  all  propositions  respecting  the 
signification  of  words  were  as  simple 
and  unimportant  as  those  which 
served  us  for  examples  when  examin- 
ing Hobbes*  theory  of  predication, 
viz.  those  of  which  the  subject  and 
predicate  are  proper  names,  and  which 
assert  only  that  those  names  have, 
or  that  they  have  not,  been  conven- 
tionally assigned  to  the  same  indivi- 
dual, there  would  be  little  to  attract 
to  such  propositions  the  attention  of 
philosophers.  But  the  class  of  merely 
verbal  propositions  embraces  not  only 
much  more  than  these,  but  much 
more  than  any  propositions  which  at 
first  sight  present  themselves  as  ver- 
bal ;  comprehending  a  kind  of  asser- 
tions which  have  been  regarded  not 
only  as  relating  to  things,  but  as  hav- 
ing actually  a  more  intimate  relation 
with  them  than  any  other  propositions 
whatever.  The  student  in  philosophy 
will  perceive  that  I  allude  to  the  dis- 
tinction on  which  so  much  stress  was 
laid  by  the  schoolmen,  and  which 
has  been  retained  either  under  the 
same  or  under  other  names  by  most 
metaphysicians  to  the  present  day, 
viz.  between  what  were  called  essen- 
tialf  and  what  were  called  accidental, 
propositions,  and  between  essential 
and  accidental  properties  or  attri- 
butes. 

§  2.  Almost  all  metaphysicians  prior 
to  Locke,  as  well  as  many  since  his 
time,  have  made  a  great  mystery  of 
Essential  Predication,  and  of  predi- 
cates which  are  said  to  be  of  the 
essence  of  the  subject.  The  essence  of 
a  thing,  they  said,  was  that  without 
which  the  thing  could  neither  be, 
nor  be  conceived  to  be.  Thus,  ration- 
ality was  of  the  essence  of  man,  be- 
cause without  rationality  man  could 
not  be  conceived  to  exist,     The  dif- 


ferent attributes  which  made  up  the 
essence  of  the  thing  were  called  its 
essential  properties ;  and  a  proposi- 
tion in  which  any  of  these  were  pre- 
dicated of  it  was  called  an  Essential 
Proposition,  and  was  considered  to  go 
deeper  into  the  nature  of  the  thing, 
and  to  convey  more  important  infor- 
mation respecting  it  than  any  other 
proposition  could  do.  All  properties, 
not  of  the  essence  of  the  thing,  were 
called  its  accidents ;  were  supposed 
to  have  nothing  at  all,  or  nothing 
comparatively,  to  do  with  its  inmost 
nature  ;  and  the  propositions  in  which 
any  of  these  were  predicated  of  it 
were  called  Accidental  Propositions. 
A  connection  may  be  traced  between 
this  distinction,  which  originated 
with  the  schoolmen,  and  the  well- 
known  dogmas  of  suhstantice  secundas 
or  general  substances,  and  substantial 
forms,  doctrines  which  imder  varieties 
of  language  pervaded  alike  the  Aris- 
totelian and  the  Platonic  schools,  and 
of  which  more  of  the  spirit  has  come 
down  to  modem  times  than  might  be 
conjectured  from  the  disuse  of  the 
phraseology.  The  false  views  of  the 
nature  of  classification  and  general- 
isation which  prevailed  among  the 
schoolmen,  and  of  which  these  dog- 
mas were  the  technical  expression, 
afford  the  only  explanation  which  can 
be  given  of  their  having  misunder- 
stood the  real  nature  of  those  Essences 
which  held  so  conspicuous  a  place  in 
their  philosophy.  They  said,  truly, 
that  man  cannot  be  conceived  with- 
out rationality.  But  though  man 
cannot,  a  being  may  be  conceived 
exactly  like  a  man  in  all  points  except 
that  one  quality,  and  those  others 
which  are  the  conditions  or  conse- 
quences of  it.  All  therefore  which  is 
really  true  in  the  assertion  that  man 
cannot  be  conceived  without  ration- 
ality, is  only  that  if  he  had  not  ration- 
ality, he  would  not  be  reputed  a  man. 
There  is  no  impossibility  in  conceiv- 
ing the  thing,  nor,  for  aught  we  know, 
in  its  existing :  the  impossibility  is 
in  the  conventions  of  language,  which 
will  not  allow  the  thing,  even  if  it 
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exist,  to  be  called  by  the  name  wliiuli 
is  icaerved  for  rational  btiiigs.  Hbt 
tioniilitj,  in  short,  is  involved  in  the 
tnenning  at  the  word  man  :  is  one  of 
the  attntiutee  connoted  by  the  name. 
The  EBBence  of  man,  aimpl;  means 
the  whole  of  the  a.ttnbutes  connoted 
by  the  word  ;  and  any  one  of  thnse 
attributes  taken  singly  is  an  essential 
property  of  man. 

But  these  reflections,  so  eaay  to  us, 
ivould  have  been  difficult  to  persons 
who  thought,  as  inoet  of  the  later 
AriBtoteliana  did,  that  objects  were 
made  what  they  were  called,  that 
gold  (for  instance)  was  made  gold,  not 
by  the  possession  of  certain  priiperties 
to   which  mankind   have   ohosen   to 


substance,  called  gold  in  general, 
vhich  substance,  together  with  all 
the  properties  that  belonged  to  it, 
in/ieriit  in  every  individual  piece  of 
gold.*  Aa  they  did  nut  consider 
these  universal  substances  to  be  at- 
tached to  oil  general  names,  but  only 
to  some,  they  thought  that  an  objmt 
burrowed  only  a  part  of  its  properties 
from  an  universal  substance,  and  that 
the  rest  belonged  to  it  individually  : 
the  former  they  called  its  essence, 
and  the  latter  its  accidents.  The 
scholastic  doctrine  of  essences  long 
aucvivedthe  theory  on  which  it  rested, 
that  of  the  existence  of  real  entities 
corresponding  to  general  terms  i  and 
it  was  reserved  for  Locke  at  the  end  of 
the  eeveiiteenth  century,  to  convince 
philoBophera  that  the  supposed  essences 
of  classes  were  merely  the  signiflco- 
tion  of  tlieir  names  ;  nor,  among  the 
signal  services  which  bis  writing  ren- 
dered to  philosophy,  was  there  one 
more  needful  or  more  valuable. 


the  who 


KpriaB)  OJtpresBly  (i 
a  BUl)]ccl.    Tbey  oi 


Now,  a»  the  most  familiar  of  the 
general  uaiuos  by  which  an  object  i« 
designated  usually  connotee  not  one 
only,  but  several  attributes  of  the  ob- 
ject, each  of  which  attributes  sepa- 
rately forms  also  the  bond  of  nnio> 
some  class,  and  the  meaning  of  si 
general  name  ;  we  may  predicate  of  a 
name  which  connotes  a  variety  of  at- 
tributes, another  name  which  connotes 
only  one  of  these  attributfis,  C 
smaller  number  of  thein  than  alL  In 
such  cases,  the  universal  affinDative 
priipusitirtn  will  be  true  ;  dnoe  what- 
ever possesses  tbe  whole  of  any  set  of 
attributes,  must  possess  any  part  of 
that  same  set.  A  proposition  of  this 
sort,  however,  conveys  no  inforination 
ly  one  who  previously  undemtoud 
ffholo  meaning  of  tbe  terms.  The 
ions.  Every  man  is  a  corporeal 
being,  Every  man  is  a  living  creature. 
Every  man  is  rational,  convey  no 
knowledge  to  any  one  wbo  was  already 
aware  of  the  entire  meaning  of  the 
wordmun,  for  the  meaning  of  the  word 
includes  all  this :  and  that  eveiy  miut 
has  the  attributes  connoted  by  all  these 
predicates,  is  already  asserted  when  be 
is  called  a  man.  Now,  of  this  nature 
are  all  the  propositions  which  have 
been  called  essential  They  are,  in 
fact,  identical  propaaitiaus. 

It  is  true  that  a  proposition  which 
predicates  any  attribute,  even  though 
it  be  one  implied  in  the  name,  is  in 
moat  cases  understood  to  involve  a 
tacit  assertion  that  there  exiilt  a  thing 
corresponding  to  the  name,  and  pos- 
sessing the  attributes  connoted  by  it ; 
and  this  implied  assertion  may  convey 
information,  even  to  those  who  uuder- 
stond  the  meaning  of  the  name.  Bub 
all  information  of  this  sort,  conveyed 
by  all  the  essential  propositions  of 
which  man  can  be  made  the  subject, 
iaincludedinthe  a.'taertion,  Men  exist 
And  this  assumption  of  real  existence 
is,  after  all,  the  result  of  an  imperfec- 
tion of  language.  It  arises  from  the 
ambiguity  of  the  copula,  which,  in 
addition  to  its  proper  ofRc^  of  a  mark 
to  show  that  an  assertion  is  made,  is 
also,  as  furmci'ly  remarked,  a  concrete 
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word  ccmnoting  existence.  The  actual 
existence  of  the  subject  of  the  propo- 
sition is  therefore  only  apparently,  not 
really,  implied  in  the  predication,  if 
an  essential  one  :  we  may  say,  A  ghost 
is  a  disembodied  spirit,  without  believ- 
ing in  ghosts.  But  an  accidental,  or 
non-essential  affirmation,  does  imply 
the  real  existence  of  the  subject,  be- 
cause in  the  case  of  a  non-existent 
subject  there  is  nothing  for  the  pro- 
position to  assert.  Such  a  proposition 
as,  The  ghost  of  a  murdered  person 
haunts  the  couch  of  the  murderer, 
can  only  have  a  meaning  if  understood 
as  implying  a  belief  in  ghosts ;  for 
since  the  signification  of  the  word 
ghost  implies  nothing  of  the  kind,  the 
speaker  either  means  nothing,  or  means 
to  assert  a  thing  which  he  wishes  to 
be  believed  to  have  really  taken  place. 
It  will  be  hereafter  seen  that  when 
any  important  consequences  seem  to 
follow,  as  in  mathematics,  from  an 
essential  proposition,  or,  in  other 
words,  from  a  proposition  involved  in 
the  meaning  of  a  name,  what  they 
really  flow  from  is  the  tacit  assump- 
tion of  the  real  existence  of  the  object 
so  named.  Apart  from  this  assump* 
tion  of  real  existence,  the  class  of  pro- 
positions in  which  the  predicate  is  of 
the  essence  of  the  subject  (that  is,  in 
which  the  predicate  connotes  the 
whole  or  part  of  what  the  subject  con- 
notes, but  nothing  besides)  answer  no 
purpose  but  that  of  unfoldiugthe  whole 
or  some  part  of  the  meaning  of  the 
name  to  those  who  did  not  previously 
know  it.  Accordingly,  the  most  use- 
ful, and  in  strictness  the  only  useful 
kind  of  essential  propositions,  are 
Definitions :  which,  to  be  complete, 
should  unfold  the  whole  of  what  is 
involved  in  the  meaning  of  the  word 
defined ;  that  is,  (when  it  is  a  con- 
uotative  word,)  the  whole  of  what  it 
connotes.  In  defining  a  name,  how- 
ever, it  is  not  usual  to  specify  its 
entire  connotation,  but  so  much  only 
as  is  sufficient  to  mark  out  the  objects 
usually  denoted  by  it  from  all  other 
known  objects.  And  sometimes  a 
merely  accidental  property,  not  in- 


volved in  the  meaning  of  the  name, 
answers  this  purpose  equally  well. 
The  various  kinds  of  definition  which 
these  distinctions  give  rise  to,  and  the 
pui-poses  to  which  they  are  respec- 
tively subservient,  will  be  minutely 
considered  in  the  proper  place. 

§  3.  According  to  the  above  view 
of  essential  propositions,  no  proposi- 
tion can  be  recKoned  such  which  re- 
lates to  an  individual  by  name,  that 
is,  in  which  the  subject  is  a  proper 
name.     Individuals  have  no  essences. 
When  the  schoolmen  talked  of  the 
essence  of  an  individual,  they  did  not 
mean  the   properties  implied  in   its 
name,  for  the  names  of  individuals 
imply  no  properties.     They  regarded 
as  of  the  essence  of  an  individual 
whatever  was  of  the  essence  of  the 
species  in  which  they  were  accustomed 
to  place  that  individual ;  i.e.  of  the 
class  to  which  it  was  most  familiarly 
referred,  and  to  which,  therefore,  they 
conceived  that  it  by  nature  belonged. 
Thus,  because  the  proposition  Man  is 
a  rational  being,  was  an  essential  pro- 
position, they  affirmed  the  same  thing 
of  the  proposition,  Julius  CsBsar  is  a 
rational  being.     This  followed  very 
naturally  if  genera  and  species  were 
to  be  considered  as  entities,  distinct 
from,  but  inheinng  in,  the  individuals 
composing  them.     If  man  was  a  sub- 
stance inhering    in  each   individual 
man,  the  essence  of  man  (whatever 
that  might  mean)  was  naturally  sup- 
posed to  accompany  it }  to  inhere  m 
John  Thompson,    and  to  form  the 
common   essence   of    Thompson    and 
Julius  Caesar.   It  might  then  be  fairly 
said,  that  rationality,  being  of  the 
essence  of  Man,  was  of  the  essence 
also  of  Thompson.     But  if  Man  alto- 
gether be  only  the  individual  men 
and  a  name  bestowed  upon  them  in 
consequence  of  certain  common  pro- 
perties, what  becomes  of  John  Thomp- 
son's essence  ? 

A  fundamental  error  is  seldom  ex- 
pelled from  philosophy  by  a  single 
victory.  It  retreats  slowly,  defends 
every  inch  of  ground,  and  ol\fcw,^\fe"t 
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it  has  been  driven  from  the  open 
couutrj',  Tetauis  a  footing  in  some 
remote  fastness.  The  essences  of  in- 
dividuals were  an  unmeaning  figment 
arising  from  a  misapprehension  of  the 
essences  of  classes ;  yet  even  Locke, 
when  he  extirpated  the  parent  error, 
could  not  shake  himself  free  from  that 
which  was  its  fruit.  He  distinguished 
two  sorts  of  essences,  Real  and  No- 
minal. His  nominal  essences  were 
the  essences  of  classes,  explained 
nearly  as  we  have  now  explained 
them.  Nor  is  anything  wanting  to 
render  the  third  book  of  Locke's  Essay 
a  nearly  unexceptionable  treatise  on 
the  connotation  of  names,  except  to 
free  its  language  from  the  assumption 
of  what  are  called  Abstract  Ideas, 
which  unfortunately  is  involved  in  the 
phraseology,  though  not  necessarily 
connected  with  the  thoughts  contained 
in  that  immortal  Third  Book.*  But 
besides  nominal  essences,  he  admitted 
real  essences,  or  essences  of  individual 
objects,  which  he  supposed  to  be  the 
causes  of  the  sensible  properties  of 
those  objects.  We  know  not  (said  he) 
what  these  are  ;  and  this  acknowledg- 
ment rendered  the  fiction  compara- 
tively innocuous ;  but  if  we  did,  we 
could,  from  them  alone,  demonstrate 
the  sensible  properties  of  the  object, 
as  the  properties  of  the  triangle  are 
demonstrated  from  the  definition  of 
the  triangle.  I  shall  have  occasion 
to  i*evert  to  this  theory  in  treating  of 
Demonstration,  and  of  the  conditions 
under  which  one  property  of  a  thing 

*  The  always  acute  and  often  profound 
author  of  An  Outline  of  Sematology  (Mr.  B. 
11 .  Suiart)  justly  says,  *•  Locke  will  be 
much  more  intelligible,  if,  in  the  majority 
of  places,  we  substitute  'the knowledge  of 
for  what  he  calls  'the  Idea  of"  (p.  lo). 
Among  the  many  criticisms  on  Locke's  use 
of  the  word  Idea,  this  is  the  one  which,  as 
it  appears  to  me.  most  nearly  hits  the 
mark;  and  I  quote  it  for  the  additional 
reason  that  it  precisely  expresses  the  point 
of  difference  respecting  the  import  of  Pro- 
positions, between  my  view  and  what  I 
liave  spoken  of  as  tlie  Conceptualist  view 
of  thorn.  Where  a  Conceptualist  says  that 
a  name  or  a  proposition  expresses  our  idea 
of  a  thing,  I  should  gonenuly  say  Hustead 
of  nnr  Idea)  our  Knowledge,  or  Belief,  con- 
omiiiif  tho  ihiiif  ItMie. 


admits  of  being  demonstrated  from 
another  property.  It  is  enough  here  to 
remark  that,  according  to  this  defini- 
tion, the  real  essence  of  an  object  has,  in 
the  progress  of  physics,  come  to  be  con- 
ceived as  nearly  equivalent,  in  the  case 
of  bodies,  to  their  corpuscular  struc- 
ture :  what  it  is  now  supposed  to  mean 
in  the  case  of  any  other  entities,  I 
would  not  take  upon  myself  to  define. 

§  4.  An  essential  proposition,  then, 
is  one  which  is  purely  verbal ;  which 
asserts  of  a  thing  under  a  particular 
name  only  what  is  asserted  of  it  in 
the  fact  of  calling  it  by  that  name ; 
and  which  therefore  either  gives  no 
information,  or  gives  it  respecting  the 
name,  not  the  thing.  Non-essential, 
or  accidental  propositions,  on  the  con- 
trary, may  be  called  Real  Propositions, 
in  opposition  to  Verbal.  They  predi- 
cate of  a  thing  some  fact  not  involved 
in  the  signification  of  the  name  by 
which  the  proposition  speaks  of  it ; 
some  attribute  not  connoted  by  that 
name.  Such  arc  all  propositions 
concerning  things  individually  desig- 
nated, and  all  general  or  particular 
propositions  in  which  the  predicate 
connotes  any  attribute  not  connoted 
by  the  subject  All  these,  if  true,  add 
to  our  knowledge  :  they  convey  infor- 
mation, not  already  involved  in  the 
names  employed.  When  I  am  told 
that  all,  or  even  that  some  objects, 
which  have  certain  qualities,  or  which 
stand  in  certain  relations,  have  also 
certain  other  qualities,  or  stand  in 
certain  other  relations,  I  learn  from 
this  proposition  a  new  fact ;  a  fact 
not  included  in  my  knowledge  of  the 
meaning  of  the  words,  nor  even  of  the 
existence  of  Things  answering  to  the 
signification  of  those  words.  It  ia 
this  class  of  propositions  only  which 
are  in  themselves  instructive,  or  from 
which  any  instructive  proiK>sitions  can 
be  inferred.* 

*  Tliis  distinction  corresxwnds  to  that 
which  is  drawn  by  Eant  and  other  meta- 
physicians between  what  they  term  ano/y- 
tie  and  synthetic  judgments ;  the  former 
being  those  which  can  be  evolved  from  the 
meaning  of  the  terms  used. 
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Nothinpf  has  probably  contributed 
more  to  the  opinion  so  long  prevalent 
of  the  futility  of  the  school  logic, 
than  the  circumstance  that  almost  all 
the  examples  used  in  the  common 
school-books  to  illustrate  the  doctrine 
of  predication  and  that  of  the  syllo- 
gism consist  of  essential  propositions. 
They  were  usually  taken  either  from 
the  branches  or  from  the  main  trunk 
of  the  Predicamental  Tree,  which  in- 
cluded nothing  but  what  was  of  the 
essence  of  the  species :  Omne  corptts  est 
tvhstcmtiay  Omne  animal  est  corjms^ 
Omnis  homo  est  corpus,  Omnis  homo 
est  animal,  Omnis  homo  est  rationalis, 
and  so  forth.  It  is  far  from  wonder- 
ful that  the  syllogistic  art  should 
have  been  thought  to  be  of  no  use 
in  assisting  correct  reasoning,  when 
almost  the  only  propositions  which, 
in  the  hands  of  its  professed  teachers, 
it  was  employed  to  prove,  were  such 
as  every  one  assented  to  without 
proof  the  moment  he  comprehended 
the  meaning  of  the  words  ;  and  stood 
exactly  on  a  level,  in  point  of  evi- 
dence, with  the  premises  from  which 
they  were  drawn.  I  have,  therefore, 
throughout  this  work,  avoided  the 
employment  of  essential  propositions 
as  examples,  except  where  the  nature 
of  the  principle  to  be  illustrated  speci- 
ficaUy  required  them. 

§  5.  With  respect  to  propositions 
which  do  convey  information — which 
assert  something  of  a  Thing,  under  a 
name  that  does  not  already  presuppose 
what  is  about  to  be  asserted  ;  there 
are  two  different  aspects  in  which 
these,  or  rather  such  of  them  as  are 
general  propositions,  may  be  con- 
ridered :  we  may  either  look  at  them 
as  portions  of  speculative  truth,  or 
as  memoranda  for  practical  use.  Ac- 
cording as  we  consider  propositions 
in  one  or  the  other  of  these  lights, 
their  import  may  be  conveniently  ex- 
pressed in  one  or  in  the  other  of  two 
formulas. 

According  to  the  formula  which 
we  have  hitherto  employed,  and  which 
is  best  adapted  to  express  the  import 


of  the  proposition  as  a  portion  of  onr 
theoretical  knowledge,  All  men  are 
mortal,  means  that  the  attributes  of 
man  are  always  accompanied  by  the 
attribute  mortality :  No  men  are  gods, 
means  that  the  attributes  of  man  are 
never  accompanied  by  the  attributes, 
or  at  least  never  by  all  the  attributes, 
signified  by  the  word  god.  But  when 
the  proposition  is  considered  as  a 
memorandum  for  practical  use,  we 
shall  find  a  different  mode  of  express- 
ing the  same  meaning  better  adapted 
to  indicate  the  office  which  the  pro- 
position performs.  The  practical  use 
of  a  proposition  is,  to  apprise  or  re- 
mind us  what  we  have  to  expect  in 
any  individual  case  which  comes  with- 
in the  assertion  contained  in  the  pro- 
position. In  reference  to  this  purpose, 
the  proposition,  All  men  are  mortal, 
means  that  the  attributes  of  man  are 
^'idence  of,  are  a  mark  of,  mortality ; 
an  indication  by  which  the  presence 
of  that  attribute  is  made  manifest. 
No  men  are  gods,  means  that  the 
attributes  of  man  are  a  mark  or  evi- 
dence that  some  or  all  of  the  attri- 
butes understood  to  belong  to  a  god 
are  not  there  ;  that  where  the  former 
are,  we  need  not  expect  to  find  the 
latter. 

These  two  forms  of  expression  are 
at  bottom  equivalent ;  but  the  one 
points  the  attention  more  directly  to 
what  a  proposition  means,  the  latter 
to  the  manner  in  which  it  is  to  be  used. 

Now  it  is  to  be  observed  that  Rea- 
soning (the  subject  to  which  we  are 
next  to  proceed)  is  a  process  into  which 
propositions  enter  not  as  ultimate  re- 
sults, but  as  means  to  the  establish- 
ment of  other  propositions.  We  may 
expect,  therefore,  that  the  mode  of  ex- 
hibiting the  import  of  a  general  pro- 
position which  shows  it  in  its  applica- 
tion to  practical  use,  will  best  express 
the  function  which  propositions  per- 
form in  Reasoning.  And  accordingly, 
in  the  theory  of  Reasoning,  the  mode 
of  viewing  the  subject  which  con- 
siders a  Proposition  as  asserting  that 
one  fact  or  phenomenon  is  a  mark 
or  evidence  of  another  fwifc  ot  "^^^ka- 
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menon,  nill  he  found  almost  mi!i»- 
petksubta,  I'lir  the  purpostts  of  thut 
Tlieoiy,  the  bmt  mdde  uf  defining  the 
import  of  nproposition  is  not  the  mude 
which  Bhnwi  miut  cleorlf  what  it  is  in 
itself,  but  that  which  must  diatinctly 
BUggeEta  the  manner  in  which  it  may 
be  made  available  for  odvonoiog  from 
it  to  uthcr  prupuaitiotis. 


CHAPTER  Vn. 


g  I .  In  exHniimng  into  the  nature 
of  general  propoaitiouB,  we  have  ad- 
verted mnch  lexB  than  in  luual  with 
lugiaians  to  tlia  idtim  of  a  Ola^  and 
ClaBBilication  ;  ideas  which,  since  the 
Bealiat  doctrine  of  General  Substances 
went  out  of  vogue,  have  formed  the 
Iwwitt  of  alnintit  every  attempt  at  a 
philoaophical  theory  of  general  t«rmB 
and  genersil  [iTopoeitionB.  We  have 
Conaidered  general  names  OB  haviug 
a*  meaning,  quite  independently  of 
their  being  the  names  of  d^ees. 
That  circumstance  ia  in  truth  occi- 
dental, it  being  wholly  immaterial  to 
the  Higoification  of  the  name  whether 
there  are  many  objects,  or  only  one, 
to  whiob  it  happens  to  be  applicable, 
or  whether  there  be  any  at  all.  Iiod 
is  an  much  a  general  terra  to  the 
Christian  or  Jew  aa  to  the  Polytheist ; 
and  dragon,  hippogriff,  chimera,  mer- 
maid, ghoat,  are  as  much  so  as  if  real 
objects  existed,  corresponding  to  those 
names.  Every  name  the  signification 
of  which  is  constituted  liy  attrihutts, 
is  potentially  a  name  uf  an  iudefinite 
number  of  objects  ;  but  it  nEeda  not 
be  actually  the  name  of  any  ;  and  if 
of  any,  it  may  be  the  name  of  only 
one.  As  soon  as  we  employ  a  name 
to  Eonnote  attribntes,  the  things,  be 
they  more  or  fewer,  which  happen  to 
possess  those  attributes,  arc  consti- 
tuted ipaa  faeio  a  class.  But  in  pre- 
(Jioating  the  name  wo  predicate  only 
the  attributes  ;  and  thefactof  be]<ing- 
ing  to  a  class  dues  nut,  iu  many  chsls, 
cume  intu  vieiv  at  all. 


Although,  bo  we  vur,  Predio«Hon  Joes 
not  preBuppoBo  Clatsiiicatlou,  and 
thou^  the  theory  of  Names  and  of 
Propfleitions  ia  not  cleared  up,  but 
only  eaEumfaered,  by  intruding  the 
idea  of  closaificatiini  into  it,  there  is 
ni:  vertheless  ocloae  connection  between 
Classification  and  the  employment  Of 
General  Names.  By  every  gHnerol 
name  whiuh  we  introduce,  we  create 
a  class,  if  tliere  be  any  things,  real  or 
imaginary,  to  compoHe  it ;  that  is,  any 
Things  curisspondiiig  to  the  significa- 
tion of  the  name.  Claasos,  therefors, 
mostly  owe  their  existence  to  genenJ 
language.  Eat  general  language,  also, 
though  that  is  not  tl  '  - 


classes.  A  general,  which  is  as  much 
as  to  aay  a  significant,  name,  is  indeed 
mostly  introduced  because  we  have  a 
Hignilicatiun  to  express  by  it ;  beciMiie 
we  need  a  word  by  means  of  which 
to  predicate  the  attributea  which  it 
connotes.  But  it  is  also  true  that  a 
name  is  sometimes  introduced  becBose 
wa  have  found  it  convenient  to  creata 
H  claaa  ;  because  we  have  thought  it 
useful  for  the  regulation  of  our  mental 
opei'ations,  that  a  certain  group  of 
objects  should  be  thought  of  tc^ther, 
A  naturalist,  for  pui'poses  connected 
with  Ilia  particular  science,  sees  reason 
to  diatribute  the  animal  or  vegetable  ' 
creation  into  certain  groups  rather 
than  into  any  others,  anil  he  requires 
a  name  to  bind,  as  it  were,  each  of  his 
groups  together.  It  must  not  how- 
ever be  supposed  that  such  names, 
when  introduced,  differ  in  any  respect 
as  to  their  mode  of  signification  front 
other  connotativo  names.  The  classts 
which  they  denote  are,  as  much  as  any 
other  claasos,  constituted  by  certain 
common  attributes,  and  their  names 
are  signi£cant  of  those  attributes,  and 
ofnothingelse.  Tbenanicsof Cuvier"s 
cIoBSea  and  orders,  PlaiiCiffradis,  D'ajiti- 
gradei,  Ac.,  are  as  mudi  the  expres- 
sion of  attributes  as  if  those  names  had 
preceded,  instead  of  grown  out  of,  liis 
claasitioation  of  animals.  Tlie  only 
ix.'culiarity  of  the  case  is,  that  tliecim- 
■  ;ncc  of  eliisaifieatiun  was  here  the 
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primary  motive  for  introducing  the 
names  ;  while  in  other  cases  the  name 
is  introduced  as  a  means  of  predica- 
tion, and  the  formation  of  a  class  de- 
noted by  it  is  only  an  indirect  con- 
sequence. 

The  principles  which  ought  to  regu- 
late Classification  as  a  logical  process 
subservient  to  the  investigation  of 
truth,  cannot  be  discussed  to  any 
purpose  until  a  much  later  stage  of 
our.  inquiry.  But  of  Classification, 
as  resulting  from,  and  implied  in, 
the  fact  of  employing  general  Ian- 
guage,  we  cannot  forbear  to  treat 
here,  without  leaving  the  theory  of 
general  names,  and  of  their  employ- 
ment in  predication,  mutilated  and 
formless. 

§  2.  This  portion  of  the  theory  of 
general  language  is  the  subject  of 
what  is  termed  the  doctrine  of  the 
Predicables ;  a  set  of  distinctions 
handed  down  from  Aristotle,  and  his 
follower  Porphyry,  many  of  which 
have  taken  a  firm  root  in  scientific, 
and  some  of  them  even  in  popular, 
phraseology.  The  predicables  are  a 
fivefold  division  of  General  Names, 
not  grounded  as  usual  on  a  difference 
in  their  meaning,  that  is,  in  the 
attribute  which  they  connote,  but  on 
a  difference  in  the  kind  of  class  which 
they  denote.  We  may  predicate  of 
a  thing  five  different  varieties  of 
class-name  : — 


A  genu*  of  the  thing 
A  species 
A  differentia 
A  pi'opHuni 
An  accidens 


(yeVos). 
(eiaos). 
(8iauf)opa). 
(IStoy). 


It  is  to  be  remarked  of  these  dis- 
tinctions, that  they  express,  not  what 
the  predicate  is  in  its  own  meaning, 
but  what  relation  it  bears  to  the  sub- 
ject of  which  it  happens  on  the  par- 
ticular occasion  to  be  predicated. 
There  are  not  some  names  which  are 
exclusively  genera,  and  others  which 
are  exclusively  species,  or  differentiae ; 
but  the  same  name  is  referred  to  one 
or  another  predicable,  according  to 
the  subject  of  which  it  is  predicated 


on  the  particular  occasion.  AniniaZt 
for  instance,  is  a  genus  with  respect  to 
man  or  John ;  a  species  with  respect 
to  Substance  or  Being.  Bectungular 
is  one  of  the  Differentiae  of  a  geo- 
metrical square  ;  it  is  merely  one  of 
the  Accidentia  of  the  table  at  which 
I  am  writing.  The  words  'genus, 
species,  &c.,  are  therefore  relative 
terms ;  they  are  names  applied  to 
certain  predicates,  to  express  the  re- 
lation between  them  and  some  given 
subject :  a  relation  groimded,  as  we 
shall  see,  not  on  what  the  predicate 
connotes,  but  on  the  class  which  it 
denotes,  and  on  the  place  which,  in 
some  given  classification,  that  class 
occupies  relatively  to  the  particular 
subject. 

§  3.  Of  these  five  names,  two, 
Genus  and  Species,  are  not  only  used 
by  naturalists  in  a  technical  accepta- 
tion not  precisely  agreeing  with  their 
philosophical  meaning,  but  have  also 
acquired  a  popular  acceptation,  much 
more  general  than  either.  In  this 
popular  sense  any  two  classes,  one  of 
which  includes  the  whole  of  the  other 
and  more,  may  be  called  a  Genus  and 
a  Species.  Such,  [for  instance,  are 
Animal  and  Man  ;  Man  and  Mathe- 
matician. Animal  is  a  Genus  ;  Man 
and  Brute  are  its  two  species  ;  or  we 
may  divide  it  into  a  greater  number 
of  species,  as  man,  horse,  dog,  &c. 
Bipedf  or  two-footed  animalf  may  also 
be  considered  a  genus,  of  which  man 
and  bird  are  two  species.  Ttiste  is 
a  genus,  of  which  sweet  taste,  sour 
taste,  salt  taste,  &c  are  species. 
ViHue  is  a  genus  ;  justice,  prudence, 
courage,  fortitude,  generosity,  &c., 
are  its  species. 

The  same  class  which  is  a  genus 
with  reference  to  the  sub-classes  or 
species  included  in  it,  may  be  itself  a 
species  with  reference  to  a  more  com- 
prehensive, or,  as  it  is  often  called,  a 
superior  genus.  Man  is  a  species  with 
reference  to  animal,  but  a  genus  with 
reference  to  the  species  Mathema- 
tician. Animal  is  a  genus,  divided 
into  two  speciea,   maxL  «sxd  \st^\A\ 
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I  also  ft  Bpeciee,  whiob, 
-with  another  speui(s,vEgptAble,  umkes 
up  thn  gomis,  organiiied  being. 
Df|)eil  19  a  genuB,  with  reference  to 
lu&n  ftnd  bird,  but  a  specica  witli  re- 
spect to  the  superior  genus,  auimHj. 
TsBte  in  a  genus  divided  iutc  species, 
l)ut  &I&>  a,  speoies  of  the  genus  sensa- 
tion. Virtue,  a  genua  with  refer* 
elice  to  justice,  tempenuioe,  &,c,  a 
one  of  the  species  of  the  genus, 
mental  iiualitj. 

In  this  popular  sense  the  wonls 
G«nuB  Bjid  Speciee  have  passed  into 
commou  discourse.  And  it  should  be 
observed  tbnt  in  onlinary  parlauc&, 
not  the  mune  of  the  c1b«i  but  th^ 
clnas  itself,  is  said  to  be  the  genus  or 
species  ;  no]^  of  coui-se,  the  cla£»  in 
the  sense  of  each  individual  of  the 
class,  but  the  individuals  collectively, 
considered  aa  an  aggregate  whole  ; 
the  nama  by  which  the  class  in  desig- 
nated being  then  oaUed  nut  the  genus 
or  species,  but  the  generic  or  Bpucific 
naine.      And   this    ia   an   admisaiblo 


to  man,  but  a  propiinm  or  aceitleiu 
only.  It  waa  requisite,  avoording  to 
their  theory,  that  genus  and  spwjiea 
should  be  of  the  teiciicc  of  the  subject. 
Animal  waa  of  the  e«»enoe  of  man ; 
biped  was  not.  And  iti  every  clasai- 
fioation  they  coosldercd  soma  one 
class  a«  the  lowest  or  in^nia  specieB. 
Mud,  for  instnuoe,  was  a  lowest 
species.  Any  further  diviutiua  into 
wliicli  the  class  might  be  capable  of 
being  broken  down,  as  man  into  white, 
hluck,  and  red  nmn,  or  into  prieiit  and 
layman,   they   did  not   admit  tu  ba 

It  has  been  seen,  however,  in  the 
preceding  chapter,  that  the  distino- 
tion  between  the  essence  of  a  doss, 
nnd  the  attributes  or  propertiea  which 
'   "'  "         aicB — n  distinction 


much 


impnrtanc 
of  spealcing  we  adoiit,  provided  the 
rest  of  our  language  in  coneist^mt  with 
it ;  but,  if  we  call  the  class  itself  the 
genus,  we  must  not  talk  of  predicat- 
ing the  genus.  We  predicate  of  man 
the  itaiae  mortal ;  and  by  predicat- 
ing the  name,  wa  may  be  said,  in  an 
intelligible  sense,  to  predicate  what 
the  name  expresses,  the  tiUribute. 
mortality  ;  but  in  no  allowable  sense 
of  the  word  predication  do  we  pre- 
dicate of  man  the  elatt  uiortaL  We 
pi-edicate  of  him  the  fact  of  belong- 
ing to  the  class. 

By  tbe  Aristotelian  logicians,  the 
•    spedaa 


Lctcd  sense,  They  did 
f  class  whit^  could  be 
ither   classes  to   be   a 

which  could  be   right  oi 
a  larfter  class   '     '  ■•      ■ 


every 


abstruse  speculation,  and  b 
mysterious  a  character  waa  fonno'ly, 
and  by  many  writers  is  Btill,  attached, 
— amounts  to  nothing  more  than  tlia 
diSerence  between  those  attributes  of 
the  class  which  are,  and  those  which 
are  not,  involved  in  the  signification 
of  the  dass-nanie.  As  applied  to 
individuals,  the  word  Essence,  ive 
found,  has  no  meaning,  eitoopt  in  con- 
nection with  theexploded  tenets  of  tha 
Bfaliats  ;  and  what  the  Bchoalmeli 
chose  to  call  the  essence  of  an  indivi- 
(leal,  was  sioiply  the  essence  of  the 
class  to  which  that  indiridual  waa 
most  familiarly  referred. 

Is  there  no  difference,  then,  SBVO 
this  merely  verbal  one,  between  the 
cloflsee  which  the  schoolmen  admitted 
to  be  genera  or  tpeciea,  and  those  ti> 
which  they  reCuxed  the  title !  Is  it 
an  error  to  regard  eome  of  Uio  dif- 
ferences which  exist  among  objects 
as  differences  in  i-ind  (senere  or  spe- 
cie), and  others  only  as  differences  in 
the  accidents  ?  Were  tlie  Bohootmen 
■nmg  in  giving  to  some  oi 
which  things  may  ba 


species.  Animal  was  by  them  eon-  j  divided  the  name  of  Httih,  s, 
Bidered  a  genus  ;  nun  aEid  brute  co-  sidering  otlieni  aa  secondary  divixioni, 
ordinate  species  under  that  geniu  :  grouni^  on  differences  of  a  compara- 
bipat,  however,  would  not  have  been  tively  superhciol  nature  ?  Exomina- 
adiuitted  tu  be  a  yenua  with  reference  |  tion  will  show  that  the  ^VriatotoliauB 
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did  mean  Bomething  by  this  distinc- 
tion, and  something  important ;  but 
which,  being  but  indistinctly  con- 
ceived, was  inadequately  expressed 
by  the  phraseology  of  essences,  and 
the  various  other  modes  of  speech  to 
which  they  had  recourse. 

§  4.  It  is  a  fundamental  principle 
in  logic,  that  the  power  of  framing 
classes  is  unlimited,  as  long  as  there 
is  any  (even  Uie  smallest)  difference 
to  found  a  distinction  upon.  Take 
any  attribute  whatever,  and  if  some 
things  have  it,  and  others  have  not, 
we  may  ground  on  the  attribute  a 
division  of  all  things  into  two  classes ; 
and  we  actually  do  so  the  moment 
we  create  a  name  which  connotes  the 
attribute.  The  number  of  possible 
classes,  therefore,  is  boundless ;  and 
there  are  as  many  actual  classes  (either 
of  real  or  of  imaginary  things)  as  there 
are  general  names,  positive  and  nega- 
tive together. 

But  if  we  contemplate  any  one  of 
the  classes  so  formed,  such  as  the  class 
animal  or  plant,  or  the  class  sulphur 
or  phosphorus,  or  the  class  white  or 
red,  and  consider  in  what  particulars 
the  individuals  included  in  the  class 
differ  from  those  which  do  not  come 
within  it,  we  find  a  very  remarkable 
diversity  in  this  respect  between  some 
classes  and  others.  There  are  some 
classes,  the  things  contained  in  which 
differ  from  other  things  only  in  certain 
particuburs  which  may  be  numbered, 
while  others  differ  in  more  than  can 
be  numbered,  more  even  than  we  need 
ever  expect  to  know.  Some  classes 
have  little  or  nothing  in  common  to 
characterise  them  by,  except  precisely 
what  is  connoted  by  the  name  :  white 
things,  for  example,  are  not  distin- 
guished by  any  common  properties 
except  whiteness  ;  or  if  they  are,  it  is 
only  by  such  as  are  in  some  way  de- 
pendent on,  or  connected  with,  white- 
ness. But  a  hundred  generations 
have  not  exhausted  the  common  pro- 
perties of  animals  or  of  plants,  of 
sulphur  or  of  phosphorus ;  nor  do 
we  suppose  them  to  be  exhaustible^ 


but  proceed  to  new  observations  and 
experiments,  in  the  full  confidence  of 
discovering  new  properties  which 
were  by  no  means  implied  in  those  we 
previously  knew.  While,  if  any  one 
were  to  propose  for  investigation  the 
common  properties  of  all  things  which 
are  of  the  same  colour,  the  same 
shape,  or  the  same  specific  gravity, 
the  absurdity  would  be  palpable. 
We  have  no  ground  to  believe  that 
any  such  common  properties  exist, 
except  such  as  may  be  shown  to  be 
involved  in  the  supposition  itself,  or 
to  be  derivable  from  it  by  some  law 
of  causation.  It  appears,  therefore, 
that  the  properties,  on  which  we 
ground  our  classes,  sometimes  exhaust 
all  that  the  class  has  in  common,  or 
contain  it  all  by  some  mode  of  impli- 
cation ;  but  in  other  instances  we 
make  a  selection  of  a  few  properties 
from  among  not  only  a  greater  num- 
ber, but  a  number  inexhaustible  by 
us,  and  to  which,  as  we  know  no 
bounds,  they  may,  so  far  as  we  are 
concerned,  be  regarded  as  infinite. 

There  is  no  impropriety  in  saying 
that,  of  these  two  classifications,  the 
one  answers  to  a  much  more  radiciil 
distinction  in  the  things  themselves 
than  the  other  does.  And  if  any  one 
even  chooses  to  say  that  the  one  classi- 
fication is  made  by  nature,  the  other 
by  us  for  our  convenience,  he  will  be 
right ;  provided  he  means  no  more 
than  this  :  Where  a  certain  apparent 
difference  between  things  (though  per- 
haps in  itself  of  little  moment)  answers 
to  we  know  not  what  number  of  other 
differences,  pervading  not  only  their 
known  properties,  but  properties  yet 
undiscovered,  it  is  not  optional  but 
imperative  to  recognise  this  difference 
as  the  foundation  of  a  3pecific  dis- 
tinction ;  while,  on  the  contrary,  dif- 
ferences that  are  merely  finite  and 
determinate,  like  those  designated  by 
the  words  white,  black,  or  red,  may 
be  disregarded  if  the  purpose  for 
which  the  classification  is  made  does 
not  require  attention  to  those  par- 
ticular properties.  The  differences, 
however,  are  made  by  natvite,  m  Vy^tVJcv 
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caaeK  ;  while  the  reoognition  of  thone 
differcncds  ae  gniunda  of  clHsaificntion 
Rnd  of   naming,  is,  equally  in   batb 
cases,  the  act  of  man  ;  only  in  tl 
one  case,  the  ends  uf  langiiage  and 
irlassifiuition  would  be  subvei-ted  if  i 
nntiCB  were  taken  of  the  different 
while  in  the  other  case,  the  necessity 
of  taking  notice  of  it  depends  on  the 
importance  nr  unimpnrtnnce   nf  the 
p;irticular  qualitieH  in  whicb  the  dif< 
f  er&nce  Iiappens  to  conaist. 

Now,  these  clones,  dietinguished 
by  unknowii  multitudee  of  properties, 
and  not  solely  by  a,  few  determinaite 
ones — which  are  parted  off  troin  one 
nnotfaer  by  an  nnfathoiuable  chasm, 
instead  of  n  mere  ordimuy  ditch  with 
a  visible  bottom — are  the  only  classes 
which,  by  tlie  AristoteHnn  liigicJanK, 
were  ceniddered  AiB  genera  or  ^pcoios. 
Diffeiencea  whioh  extended  only  to  a 
cL'i-tain  pro[>erty  or  propertieB,  and 
tiierc  tcmiinated,  they  considered  aa 
dTfrerenccs  only  in  the  aceideiUa  of 
things;  but  where  any  class  differed 
from  otiier  things  by  an  infinite  neries 
of  diffci'GiiceM,  known  and  unknown, 
they  couHwlei-ed  tlie  distinction  a3  of 
x.:\h:  t-iiiil,  nnd  spoke  of  it  as  being  an 
caseiiti'd  ilifterenoe,  which  ie  also  one 
of  the  current  ineaninga  of  that  vague 
fxpreaaioQ  at  the  present  day. 

Cunoeivinc  the  schoolmen  to  have 
been  justilied  ill  drawing  a  broad  line 
of  separation  between  these  two  kinds 
of  classes  and  of  class-distinction!!,  I 
shall  not  only  retain  the  division  it- 
self, but  continue  to  e^ipress  it  in  their 
langiui^^.  Acoording  to  that  laji- 
piage,  the  proximate  (or  lowest)  Kind 
ta  which  any  individual  is  referrible, 
is  called  its  speciea  Conformably  to 
this,  Isitao  Newton  would  be  said  to 
be  of  the  spedes  man.  There  are 
indeed  numerous  Bub-clasHes  included 
in  the  class  man,  to  whicli  Newton 
also  belongs  ;  for  eitaniple,  Chnstian, 
and  Englishman,  and  Mathematician. 
But  these,  though  distinct  classes,  are 
not,  in  oor  sense  of  the  lerro,  distinct 
Kinds  uf  men.  A  Christian,  for  ex- 
ample, differs  from  other  human 
btiiiga ;   but  lie  differs  only  in  the 


attribute  which  the  word  expresses, 
namely,  belief  in  CbriHtioni^,  and 
whatever  else  that  implies,  either  aa 
involved  in  the  fact  itself,  or  con- 
nected with  it  through  some  law  of 
cause  and  effect.  We  should  never 
think  of  inquiring  what  properties, 
unconnected  with  Christianity,  either 
an  cause  or  effect,  are  common  to  all 
Christians  and  peculiar  to  them ; 
while  in  regard  to  all  Men,  physiolo- 
gists are  perpetually  osrryii^;  ou  such 
an  inquiry ;  nor  in  the  ansiver  ever 
likely  to  be  coicpleted.  Man,  there- 
fore, we  may  call  a  species;  Christian, 
or  Mathematician,  we  cannot. 

Note  here,  that  it  is  by  no  means 
intended  to  imply  that  there  may  not 
be  different  Kiiids,  or  logical  species, 
of  man.  The  various  races  and  tem- 
peraments, the  two  sexes,  and  even 
the  various  ages,  may  be  differences 
of  bind,  withm  onr  meoning  of  the 
term.  I  do  not  say  that  they  are  so. 
For  in  the  progress  of  pbysmlogy  it 
may  almost  be  said  to  be  made  out, 
that  the  differences  which  really  exist 
iietweon  different  races,  sexes,  &,c, 
follow  as  consequences,  under  iawa  of 
nature,  from  a  small  number  of  pri- 

K  differences  which   can  be  pre- 
determintHl,  and  which,  as  the 
phrMe  is,  accoantfor  all  the  rest     If 
this  be  so,  these  are  not  distioctiuDS 
in  kind  ;  no  more  than  Christian,  Jew, 
Mussulman,  and  Pagan,  a  difference 
wiiich  also  carriea  many  consequences 
along  with  it.   And  in  this  way  classes 
often  mistaken  for  real  Kinds, 
ch  are  afterwards  proved  not  to 
o.     Bnt  if  it  turned  out  that  tlie 
differences  were  not  capable  of  being 
thus  acconnted  for,  then  Caucasian, 
Mongolian,    Negro,    &0.,    would    be 
really  different  Kinds  of  human  be- 
ings, and  entitled  to  be  ranked  as 
specieB  by  the  logician,  though  not 
by  the  naturalist,     For  (as  idready 
~  iticed]  the  word  species  is  used  in  a 
ffereut  signification  in  logic  and  in 
itural  bistoi?.     By  the  naturalist, 
organised  beings  are  not  usually  said 
to  be  of  different  species,  if  it  is  sup- 
posed tliat  they  have  descended  from 
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the  same  stock.  That,  however,  is  a 
sense  artificially  given  to  the  word, 
for  the  technical  purposes  of  a  parti- 
cular science.  To  the  logician,  if  a 
negro  and  a  white  man  differ  in  the 
same  manner  (however  less  in  degree) 
as  a  horse  and  a  camel  do,  that  is,  if 
their  differences  are  inexhaustible, 
and  not  referrible  to  any  common 
cause,  they  are  different  species, 
whether  they  are  descended  from 
common  ancestors  or  not.  But  if 
their  differences  can  all  be  traced  to 
climate  and  habits,  or  to  some  one  or 
a  few  special  differences  in  structure, 
they  are  not,  in  the  logician's  view, 
specifically  distinct. 

When  the  infima  species^  or  proxi- 
mate Kind,  to  which  an  individual 
belongs,    has  been  ascertained,    the 
properties  common  to  that  Kind  in- 
clude necessarily  the  whole  of  the 
common  properties  of  every  other  real 
Kind  to  which  the  individual  can  be 
referrible.     Let  the    individual,   for 
example,  be  Socrates,  and  the  proxi- 
mate Kind,  man.     Animal,  or  living 
creature,  is  also  a  real  Kind,  and  in- 
cludes Socrates  ;  but,  since  it  likewise 
includes  man,  or,  in  other  words,  since 
all  men  are  animals,  the  properties 
commcn  to  animals  form  a  portion  of 
the  common  properties  of  the  sub- 
class, man.   And  if  there  be  any  class 
which  includes  Socrates  without  in- 
cluding man,  that  class  is  not  a  real 
Kind.    Let  the  class,  for  example,  be 
fiat-noted;  that  being  a  class  which 
includes  Socrates,  without  including 
all  men.     To  determine  whether  it  is 
a  real  Kind,  we  must  ask  ourselves 
this  question :     Have   all  flat-nosed 
animals,  in  addition  to  whatever  is 
implied  in  their  flat  noses,  any  com- 
mon   properties,    other    than    those 
which   are  common    to  all  animals 
whatever  ?  If  they  had  ;  if  a  flat  nose 
were  a  mark  or  index  to  an  indefinite 
number  of    other  peculiaritieF,   not 
deduoible  from  the  former  by  an  as- 
certainable law,  then  out  of  the  class 
man  we  might  cut  another  class,  flat- 
nosed  man,  which,  according  to  our 
definition,  would  be  a  Kind.     But  if 


we  could  do  this,  man  would  not  be, 
as  it  was  assumed  to  be,  the  proxi- 
mate Kind.  Therefore,  the  properties 
of  the  proximate  Kind  do  comprehend 
those  (whether  known  or  unknown)  of 
all  other  Kinds  to  which  the  indivi- 
dual belongs ;  which  was  the  point 
we  undertook  to  prove.  And  hence, 
every  other  Kind  which  is  predicable 
of  the  individual,  will  be  to  the  proxi- 
mate Kind  in  the  relation  of  a  genus, 
according  to  even  the  popular  accepta- 
tion of  the  terms  genus  and  species  ; 
that  is,  it  will  be  a  larger  class,  in- 
cluding it  and  more. 

We  are  now  able  to  fix  the  logical 
meaning  of  these  terms.  Every  class 
which  is  a  real  Kind,  that  is,  which 
is  distinguished  from  all  other  classes 
by  an  indeterminate  multitude  of 
properties  not  derivable  from  one  an- 
other, is  either  a  genus  or  a  species. 
A  Kind  which  is  not  divisible  into 
other  Kinds  cannot  be  a  genus,  be- 
cause it  has  no  species  under  it ;  but 
it  is  itself  a  species,  both  with  refer- 
ence to  the  individuals  below  and  to 
the  genera  above  (Species  Prsedica- 
bilis  and  Species  Subjicibilis).  But 
every  Kind  which  admits  of  division 
into  real  Kinds  (as  animal  into  mam- 
mal, bird,  fish,  &c.,  or  bird  into 
various  species  of  birds)  is  a  genus  to 
all  below  it,  a  species  to  all  genera  in 
which  it  is  itself  included.  And  here 
we  may  close  this  part  of  the  discus- 
sion, and  pass  to  the  three  remaining 
predicables.  Differentia,  Proprium. 
and  Accidens. 

§  5.  To  begin  with  Differentia. 
This  word  is  correlative  with  the 
words  genus  and  species,  and,  as  all 
admit,  it  signifies  the  attribute  which 
distinguishes  a  given  species  from 
every  other  species  of  the  same  genus. 
This  is  so  far  clear  :  but  we  may  still 
ask,  which  of  the  distinguishing  attri- 
butes it  signifies.  For  we  have  seen 
that  every  Kind  (and  a  species  must 
be  a  Kind)  is  distinguished  from  other 
Kinds,  not  by  any  one  attribute,  but 
by  an  indefinite  number.  Man,  for 
instance,   is  a  speciea  oi  \^ft " 
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animal :  Rational  (or  rationality,  for 
it  is  of  no  consequence  here  whether 
we  use  the  concrete  or  the  abstract 
form)  is  generally  assigned  by  logi- 
cians as  the  Dififerentia  ;  and  doubt- 
less this  attribute  serves  the  purpose 
of  distinction :  but  it  has  also  been 
remarked  of  raaii,  that  he  is  a  cooking 
animal :  the  only  animal  that  dresses 
its  fbod.  This,  therefore  is  another 
of  the  attributes  by  which  the  spe- 
cies man  is  distinguished  from  other 
species  of  the  same  genus :  wofdd 
this  attribute  serve  equally  well  for 
a  differentia?  The  Aristotelians  say 
No;  having  laid  it  down  that  the 
differentia  must,  like  the  ^enus  and 
species,  be  of  the  essence  of  the  sub- 
ject. 

And  here  we  lose  even  that  vestige 
of  a  meaning  grounded  in  the  nature 
of  the  things  themselves,  which  may 
be  supposed  to  be  attached  to  the 
word  essence  when  it  is  said  that 
genus  and  species  must  be  of  the 
essence  of  the  thing.  There  can  be 
no  doubt  that  when  the  schoolmen 
talked  of  the  essences  of  things  as 
apposed  to  their  accidents,  they  had 
confusedly  in  view  the  distinction 
between  differences  of  kind,  and  the 
differences  which  are  not  of  kind ; 
they  meant  to  intimate  that  genera 
and  species  must  be  Kinds.  Their 
notion  of  the  essence  of  a  thing  was  a 
vague  notion  of  a  something  which 
makes  it  what  it  is,  i.e.  \<rhich  makes 
it  the  Kind  of  thing  that  it  is — which 
causes  it  to  have  all  that  variety  of 
properties  which  distinguish  its  Kind. 
But  when  the  matter  came  to  be 
looked  at  more  closely,  nobody  could 
discover  what  caused  the  thing  to 
have  all  those  properties,  nor  even 
that  there  was  an3rthing  which  caused 
it  to  have  them.  Logicians,  however, 
not  liking  to  admit  this,  and  being 
unable  to  detect  what  made  the  thing 
to  be  what  it  was,  satisfied  themselves 
with  what  made  it  to  be  what  it  was 
called.  Of  the  innumerable  properties 
known  and  unknown  that  are  com- 
mon to  the  class  man,  a  portion  only, 
and  of  course  a  very  small  portion, 


are  connoted  by  its  name  ;  these  few, 
however,  will  naturally  have  been 
thus  distinguished  from  the  rest  either 
for  their  greater  obviousness,  or  for 
greater  supposed  importance.  These 
properties,  then,  which  were  connoted 
by  the  name,  logicians  seized  upon, 
and  called  them  the  essence  of  the 
species ;  and  not  stopping  there,  they 
affirmed  them,  in  the  case  of  tbe 
infima  species,  to  be  the  essence  of 
the  individual  too;  for  it  was  their 
maxim,  that  the  species  eontuned  the 
'*  whole  essence  "  of  the  thing.  Meta- 
physics, that  fertile  field  of  delusion 
propagated  by  language^  does  not 
afford  a  more  signal  instance  of  such 
delusion.  On  this  account  it  was  that 
rationality,  being  connoted  by  the 
name  man,  was  allowed  to  be  a  dif • 
ferentia  of  the  class  ;  but  the  peonli- 
arity  of  cooking  their  food,  not  being 
connoted,  was  relegated  to  the  class 
of  accidental  properties. 

The  distinction,  therefore,  between 
Differentia,  Proprium,  and  Accidens, 
is  not  grounded  in  the  nature  of  things, 
but  in  the  connotation  of  names  ;  and 
we  must  seek  it  there  if  we  wish  to 
find  what  it  is. 

From  the  fact  that  the  genus  in- 
eludes  the  species,  in  other  words,  de- 
notes more  than  the  species,  or  is  pre- 
dicable  of  a  greater  number  of  indi- 
viduals, it  follows  that  the  species 
must  connote  more  than  the  genua. 
It  must  connote  all  the  attributes 
which  the  genus  connotes,  or  there 
would  be  nothing  to  prevent  it  from 
denoting  individuals  not  included  in 
the  genus.  And  it  must  connote 
something  besides,  otherwise  it  would 
include  the  whole  genus.  Animid  de-  ^ 
notes  all  the  individuals  denoted  by 
man,  and  many  more.  Man,  there^ 
fore,  must  connote  all  that  animal 
connotes,  otherwise  there  might  be 
men  who  are  not  animals ;  and  it 
must  connote  i^omething  more  than 
animal  connotes,  otherwise  all  animals 
would  be  men.  This  surplus  of  con- 
notation— this  which  the  species  con^ 
notes  over  and  above  the  connotation  of 
thegenus — is  the  Differentia,  or  specific 
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differenCB ;  or,  to  state  the  some  pro- 
position in  other  words,  the  Differentia 
is  that  which  must  be  added  to  the 
connotation  of  the  genus,  to  complete 
the  connotation  of  the  species. 

The  word  man,  for  instance,  exclu- 
sively of  what  it  connotes  in  common 
with  animal,  also  connotes  rationality, 
and  at  least  some  approximation  to 
that  external  form  which  we  all  know, 
but  which,  as  we  have  no  name  for  it 
considered  in  itself,  we  are  content  to 
call  the  human.  The  Differentia,  or 
specific  difference,  therefore,  of  man, 
as  referred  to  the  genus  animal,  is 
that  outward  form  and  the  possession 
of  reason.  The  Aristotelians  said,  the 
possession  of  reason,  without  the  out- 
ward form.  But  if  they  adhered  to 
this,  they  would  have  been  obliged  to 
call  the  Houyhnhnms  men.  The 
question  never  arose,  and  they  were 
never  called  upon  to  decide  how  such 
a  case  would  have  affected  their  notion 
of  essentiality.  However  this  may  be, 
they  were  satisfied  with  taking  such 
a  portion  of  the  differentia  as  sufficed 
to  distinguish  the  species  from  all 
other  existiiuf  things,  though  by  so 
doing  they  might  not  exhaust  the 
connotation  of  the  name. 

§  6.  Aad  here,  to  prevent  the  no- 
tion of  differentia  from  being  restric- 
ted within  too  narrow  limits,  it  is 
necessary  to  remark,  that  a  species, 
even  as  referred  to  the  same  genus, 
will  not  always  have  the  same  dif- 
ferentia, but  a  different  one,  accord- 
ing to  the  principle  and  purpose  which 
preside  over  the  particular  classifica- 
tion. For  example,  a  naturalist  sur- 
veys the  various  kinds  of  animals,  and 
looks  out  for  the  classification  of  them 
most  in  accordance  with  the  order  in 
which,  for  zoological  purposes,  he  con- 
siders it  desirable  that  we  should 
think  of  them.  With  this  view  he 
finds  it  advisable  that  one  of  his  funda- 
mental divisions  should  be  into  warm- 
blooded and  cold-blooded  animals  ;  or 
into  animals  which  breathe  with  lungs 
and  those  which  breathe  with  gills ; 
or  into  carnivorous  and  frugivorous  or 


graminivorous ;  or  into  those  which 
walk  on  the  flat  part  and  those  which 
walk  on  the  extremity  of  the  foot,  a 
distinction  on  which  two  of  Cuvier*s 
families  are  founded.  In  doing  this, 
the  naturalist  creates  as  many  new 
classes ;  which  are  by  no  means  those 
to  which  the  individual  animal  is  fa- 
miliarly and  spontaneously  referred; 
nor  should  we  ever  think  of  assigning 
to  them  so  prominent  a  position  in 
our  arrangement  of  the  animal  king- 
dom, unless  for  a  preconceived  pur- 
pose of  scientific  convenience.  And 
to  the  liberty  of  doing  this  there  is 
no  limit  In  the  examples  we  have 
given,  most  of  the  classes  are  real 
Kinds,  since  each  of  the  peculiarities 
is  an  index  to  a  multitude  of  properties 
belonging  to  the  class  which  it  charac- 
teiises :  but  even  if  the  case  were 
otherwise — if  the  other  properties  of 
those  classes  could  all  be  derived,  by 
any  process  known  to  us,  from  the 
one  peculiarity  on  which  the  class  is 
founded — even  then,  if  these  deriva- 
tive properties  were  of  primary  im- 
portance for  the  purposes  of  the  na- 
turalist, he  would  be  warranted  in 
founding  his  primary  divisions  on 
them. 

If,  however,  practical  convenience 
is  a  sufficient  warrant  for  making  the 
main  demarcations  in  our  arrange- 
ment of  objects  run  in  lines  not  coin- 
ciding with  any  distinction  of  Kind, 
and  so  creating  genera  and  species  in 
the  popular  sense  which  are  not  genera 
or  species  in  the  rigorous  sense  at  all ; 
d,  fortiori  must  we  be  warranted, 
when  our  genera  and  species  are  real 
genera  and  species,  in  marking  the 
distinction  between  them  by  those  of 
their  properties  which  considerations 
of  praotical  convenience  most  strongly 
recommend.  If  we  cut  a  species  out 
of  a  given  genus — the  species  man, 
for  instance,  out  of  the  genus  animal 
— with  an  intention  on  our  part  that 
the  peculiarity  by  which  we  are  to 
be  guided  in  the  application  of  the 
name  man  should  be  rationality,  then 
rationality  is  the  differentia  of  t.\\tt 
species  man.  Suppose,  \vovi«\«t  ^^'«-"* 
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being  naturalists,  we,  for  the  purposes 
of  our  particular  study,  cut  out  of  the 
genus  animal  the  same  species  man, 
but  with  an  intention  that  the  dis- 
tinction between  man  and  all  other 
species  of  animal  should  be,  not 
rationality,  but  the  possession  of  "four 
incisors  in  each  jaw,  tusks  solitary, 
and  erect  posture."  It  is  evident  that 
the  word  man,  when  used  by  us  as 
naturalists,  no  longer  connotes  ration- 
ality, but  connotes  the  three  other 
properties  specified  ;  for  that  which 
we  have  expressly  in  view  when  we 
impose  a  name,  assuredly  forms  part 
of  the  meaning  of  that  name.  We 
may,  therefore,  lay  it  down  as  a  maxim, 
that  wherever  there  is  a  Genus,  and 
a  Species  marked  out  from  that  genus 
by  an  assignable  differentia,  the  name 
of  the  species  must  be  connotative, 
and  must  connote  the  differentia ; 
but  the  connotation  may  be  special — 
not  involved  in  the  signification  of  the 
term  as  ordinarily  used,  but  given  to 
it  when  employed  as  a  term  of  art  or 
science.  The  word  Man  in  common 
use  connotes  rationality  and  a  certain 
form,  but  does  not  oonnote  the  num- 
ber or  character  of  the  teeth  ;  in  the 
Linnaean  system  it  connotes  the  num- 
ber of  incisor  and  canine  teeth,  but 
does  not  connote  rationality  nor  any 
particular  form.  The  word  man  has. 
therefore,  two  different  meanings ; 
though  not  commonly  considered  as 
ambiguous,  because  it  happens  in  both 
cases  to  c^enote  the  same  individual 
objects.  But  a  case  is  conceivable  in 
which  the  ambiguity  would  become 
evident :  we  have  only  to  imagine 
that  some  new  kind  of  animal  were 
discovered,  having  Linnaeus  s  three 
characteristics  of  humanity,  but  not 
rational,  or  not  of  the  human  form. 
In  ordinary  parlance,  these  animals 
would  not  be  called  men ;  but  in 
natural  history  they  must  still  be 
called  so  by  those,  if  any  there  should 
be,  who  adhere  to  the  Linnaean  clas- 
sification ;  and  the  question  would 
arise,  whether  the  word  should  con- 
tinue to  be  used  in  two  senses,  or  the 
classification  be  given   up,  and  the 


technical  sense  of  the  term  be  aban- 
doned along  with  it. 

Words  not  otherwise  connotative 
may,  in  the  mode  just  adverted  to, 
acquire  a  special  or  technical  conno- 
tation. Thus  the  word  whiteness,  as 
we  have  so  often  remarked,  connotes 
nothing  ;  it  merely  denotes  the  attii- 
bute  corresponding  to  a  certain  sen- 
sation :  but  if  we  are  making  a  clas- 
sification of  colours,  and  desire  to 
justify,  or  even  merely  to  point  out, 
the  particular  place  assigned  to  white- 
ness in  our  arrangement,  we  may 
define  it  "  the  colour  produced  by  the 
mixture  of  all  the  simple  rays  ;  '*  and 
this  fact,  though  by  no  means  implied 
in  the  meaning  of  the  word  whiteness 
as  ordinarily  used,  but  only  known 
by  subsequent  scientific  investigation, 
is  part  of  its  meaning  in  the  particular 
essay  or  treatise,  and  becomes  the 
differentia  of  the  species.* 

The  differentia,  therefore,  of  a 
species  may  be  defined  to  be,  that 
part  of  the  connotation  of  the  specific 
name,  whether  ordinary  or  special  and 
technical,  which  distinguishes  the 
species  in  question  from  all  other 
species  of  the  genus  to  which  on  the 
particular  occasion  we  are  referring  it 

§  7.  Having  disposed  «f  Genus, 
Species,  and  Differentia,  we  shall  not 
find  much  difficulty  in  attaining  a 
clear  conception  of  the  distinction 
between  the  other  two  predicables,  as 
well  as  between  them  and  the  first 
three. 

In  the  Aristotelian  phraseology, 
Genus  and  Differentia  are  of  the 
essence  of  the  subject ;  by  which,  as 
we  have  seen,  is  really  meant  that  the 
properties  signified  by  the  genus  and 
those  signified  by  the  differentia,  form 
part  of  the  connotation  of  the  name 
denoting  the  species.     Proprium  ai^d 

*  If  we  allow  a  differentia  to  what  is  not 
really  a  species.  For  the  distinction  of 
Kinds,  in  the  sense  exphxiued  by  us,  not 
being  in  any  way  applicable  to  attributes, 
it  of  course  follows  that  alt  hough  .attributes* 
may  be  put  into  classes,  those  classes  cau 
be  admitted  to  be  genera  or  .species  only 
by  courtesy. 
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Accidens,  on  the  other  hand,  form 
no  part  of  the  essence,  but  are  predi- 
cated of  the  species  only  accidentaUy. 
Both   are    Accidents,    in  the  wider 
sense  in   which  the  accidents  of  a 
thing  are    opposed    to   its  essence ; 
though   in  the  doctrine  of  the  Pre« 
dicables,  Accidens  is  used  for  one  sort 
of    accident    only,    Propriiun    being 
another  sort.     Proprium,  continue  the 
schoolmen,  is  predicated  accidentaUy 
indeed,  but  necessarily  ;  or,  as  they 
further  explain  it,  signifies  an  attribute 
which  is  not  indeed  part  of  the  essence, 
but  which  flows  from,  or  is  a  con- 
sequence   of,    the   essence,    and    is, 
therefore,  inseparably  attached  to  the 
species  ;  e.g.  the  various  properties  of 
a  triangle,  which,  though  no  part  of 
its  definition,  must  necessarily  be  pos- 
sessed by  whatever  comes  under  that 
definition.    Accidens,  on  the  contrary, 
has  no  connection  whatever  with  the 
essence,  but  may  come  and  go,  and  the 
species  still  remain  what  it  was  before. 
If  a  species  could  exist  without  its 
Propria,  it  must  be  capable  of  existing 
without  that  on  which  its  Propria  are 
necessarily  consequent,  and  therefore 
without  its  essence,  without  that  which 
constitutes  it  a  species.    But  an  Acci- 
dens, whether  separable  or  inseparable 
from  the  species  in  actual  experience, 
may  be  supposed  separated,  without 
the  necessity  of  supposing  any  other 
alteration  ;  or  at  least,  without  sup- 
posing any  of  the  essential  proper- 
ties of  the  species  to  be  altered,  since 
with  them  an  Accidens  has  no  connec- 
tion. 

A  Proprium,  therefore,  of  the  species, 
may  be  defined,  any  attribute  which 
belongs  to  all  the  individuals  included 
in  the  species,  and  which,  though  not 
connoted  by  the  specific  name,  (either 
ordinarily  if  the  classification  we  are 
considering  be  for  ordinary  purposes, 
or  specially  if  it  be  for  a  special  pur- 
pose, )  yet  follows  from  some  attribute 
which  the  name  either  ordinarily  or 
specially  connotes. 

One  attribute  may  follow  from  an- 
other in  two  ways  ;  and  there  are  con- 
sequenUy  two  kinds  of  Proprium.    It 


may  follow  as  a  conclusion  follows  pre- 
mises, or  it  may  follow  as  an  effect 
follows  a  cans  3.  Thus,  the  attribute 
of  having  the  opposite  sides  equal, 
which  is  not  one  of  those  connoted 
by  the  word  Parallelogram,  neverthe- 
less follows  from  those  connoted  by  it, 
namely,  from  having  the  opposite  sides 
straight  lines  and  parallel,  and  the 
number  of  sides  four.  The  attribute, 
therefore,  of  having  the  opposite  sides 
equal,  is  a  Proprium  of  the  class  par- 
allelogram ;  and  a  Proprium  of  the 
first  kind,  which  follows  from  the  con- 
noted attributes  by  way  of  demonstra- 
tion. The  attribute  of  being  capable 
of  understanding  language  is  a  Pro- 
prium of  the  species  man,  since,  with- 
out being  connoted  by  the  word,  it 
follows  from  an  attribute  which  the 
word  does  connote,  viz.  from  the  attri- 
bute of  rationality.  But  this  is  a 
Proprium  of  the  second  kind,  which 
follows  by  way  of  causation.  How  it 
is  that  one  property  of  a  thing  follows, 
or  can  be  inferred,  from  another ; 
under  what  conditions  this  is  possi- 
ble, and  what  is  the  exact  meaning  of 
the  phrase  ;  are  among  the  questions 
which  will  occupy  us  in  the  two  suc- 
ceeding B(x>ks.  At  present  it  needs 
only  be  said,  that  whether  a  Proprium 
follows  by  demonstration  or  by  causa- 
tion, it  follows  necessarily  ;  that  is  to 
say,  its  not  following  would  be  incon- 
sistent with  some  law  which  we  re- 
gard as  a  part  of  the  constitution  either 
of  our  thinking  faculty  or  of  the  uni- 
verse. 

§  8.  Under  the  remaining  predic- 
able,  Accidens,  are  included  all  attri- 
butes of  a  thing  which  are  neither  in- 
volved in  the  signification  of  the  name, 
(whether  ordinarily  or  as  a  term  of 
art,)  nor  have,  so  far  as  we  know,  any 
necessary  connection  with  attributes 
which  are  so  involved.  They  are 
commonly  divided  into  Separable  and 
Inseparable  Accidents.  Inseparable 
accidents  are  those  which — although 
we  know  of  no  connection  between 
them  and  the  attributes  constitutive  of 
the  specie-8,  and  alt.ViOw^\\,  \JtvfcVilciit^^ 
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80  far  as  we  are  aware,  they  might 
be  absent  without  making  the  name 
inapplicable  and  the  species  a  differ- 
ent species — are  yet  never  in  fact 
known  to  be  absent.  A  concise  mode 
of  expressing  the  same  meaning  is, 
that  inseparable  accidents  are  pro- 
perties which  are  universal  to  the 
spscies,  but  not  necessary  to  it.  Thus, 
blackness  is  an  attribute  of  a  crow, 
and,  as  far  ws  know,  an  universal  ona 
But  if  we  were  to  discover  a  race  of 
white  birds,  in  other  respects  resem- 
bling crows,  we  should  not  say,  These 
are  not  crows  ;  we  should  say,  These 
are  white  crows.  Crow,  therefore, 
does  not  connote  blackness  ;  nor,  from 
any  of  the  attributes  which  it  does 
connote,  whether  as  a  word  in  popu- 
lar use  or  as  a  term  of  art,  could 
blackness  be  inferred.  Not  only,  there- 
fore, can  we  conceive  a  white  crow, 
but  we  know  of  no  reason  why  such 
an  animal  should  not  exist.  Since, 
however,  none  but  black  crows  are 
known  to  exist,  blackness,  in  the  pre- 
sent state  of  our  knowledge,  ranks  as 
an  accident,  but  an  inseparable  acci- 
dent, of  the  species  crow. 

Separable  Accidents  are  those  which 
are  found,  in  point  of  fact,  to  be  some- 
times absent  from  the  species  ;  which 
are  not  only  not  necessary,  but  not 
even  universaL  They  are  such  as  do 
not  belong  to  every  individual  of  the 
species,  but  only  to  some  individuals ; 
or  if  to  all,  not  at  all  times.  Thus 
the  colour  of  an  European  is  one  of 
the  separable  accidents  of  the  species 
man,  because  it  is  not  an  attribute  of 
all  human  creatures.  Being  bom,  is 
also  (speaking  in  the  logical  sense)  a 
separable  accident  of  the  species  man, 
because,  though  an  attribute  of  all 
human  beings,  it  is  so  only  at  one 
particular  time.  A  fortiori  those  attri- 
butes which  are  not  constant  even  in 
the  same  individual,  as,  to  be  in  one 
or  in  another  place,  to  be  hot  or  cold, 
sitting  or  walking,  must  be  ranked  as 
separable  accidents. 


CHAPTER  VIII. 

OF   DEFINITION. 

§  I .  One  necessary  part  of  the  theory 
of  Names  and  of  Propositions  remains 
to  be  treated  of  in  this  place :  the  the- 
ory of  Definitions.  As  being  the  most 
important  of  the  class  of  propositions 
which  we  have  characterised  as  purely 
verbal,  they  have  already  received 
some  notice  in  the  chapter  preceding 
the  last.  But  their  fuller  treatment 
was  at  that  time  postponed,  because 
definition  is  so  closely  connected  with 
classification,  that,  until  the  nature  of 
the  latter  process  is  in  some  measure 
understood,  the  former  cannot  be  dis- 
cussed to  much  purpose. 

The  simplest  and  most  correct 
notion  of  a  Definition  is,  a  proposi- 
tion declaratory  of  the  meaning  of  a 
word ;  namely,  either  the  meaning 
which  it  bears  in  common  acceptation, 
or  that  which  the  speaker  or  writer, 
for  the  particular  purposes  of  his  dis- 
course, intends  to  annex  to  it. 

The  definition  of  a  word  being  the 
proposition  which  enunciates  its  mean- 
ing, words  which  have  no  meaning  are 
unsusceptible  of  definition.  Proper 
names,  therefore,  cannot  be  defined. 
A  proper  name  being  a  mere  mark 
put  upon  an  individual,  and  of  which 
it  is  the  characteristic  property  to 
be  destitute  of  meaning,  its  meaning 
cannot  of  course  be  declared  ;  though 
we  may  indicate  by  language,  as  we 
might  indicate  still  more  conveniently 
by  pointing  with  the  finger,  upon 
what  individual  that  particular  mark 
has  been,  or  is  intended  to  be,  put. 
It  is  no  definition  of  "John  Thom- 
son "  to  say  he  is  "  the  son  of  General 
Thomson  ;"  for  the  name  John  Thom- 
son does  not  express  this.  Neither 
is  it  any  definition  of  "John  Thom- 
son" to  say  he  is  "the  man  now 
crossing  the  street."  These  proposi- 
tions may  serve  to  make  known  who 
is  the  particular  man  to  whom  the 
name  belongs,  but  that  may  be  done 
still  more  unambiguously  by  pointing 
to  him,  which,  however,  has  not  beeu 
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esteemed  one  of  the  modes  of  defini- 
tion. 

In  the  case  of  oonnotative  names, 
the  meaning,  as  has  been  so  often  ob- 
served, is  the  connotation ;  and  the 
definition  of  a  oonnotative  name  is 
the  proposition  which  declares  its  con- 
notation. This  might  be  done  either 
directly  or  indirectly.  The.  direct 
mode  would  be  by  a  proposition  in 
this  iarm  :  '*  Man  "  (or  whatsoever 
the  word  may  be)  ■* is  a  name  connot- 
ing such  and  suoh  attributes,"  or  "  is 
a  name  which,  when  predicated  of 
anything,  signifies  the  possession  of 
such  and  i^ch  attributes  by  that 
thing."  Or  thus :  Man  is  everything 
which  possesses  such  and  such  attri- 
botes  ;  Man  is  everything  which  pos- 
sesses corporeity,  organisation,  life, 
rationality,  and  certain  peculiarities 
of  external  form. 

This  form  of  definition  is  the  most 
precise  and  least  equivocal  of  any ; 
but  it  is  not  brief  enough,  and  is  b^ 
sides  too  technical  for  common  dis- 
course. The  more  usual  mode  of  de- 
daring  the  connotation  of  a  name  is 
to  predicate  of  it  another  name  or 
names  of  known  signification,  which 
connote  the  same  aggregation  of  attri- 
butes. This  may  be  &ne  either  by 
predicating  of  the  name  intended  to 
be  defined  another  connotative  name 
exactly  synonymous,  as,  **Man  is  a 
human  being,'*  which  is  not  commonly 
accounted  a  definition  at  all ;  or  by 
predicating  two  or  more  connotative 
names,  which  make  up  among  them 
the  whole  connotation  of  the  name  to 
be  defined.  In  this  last  case,  again, 
we  may  either  compose  our  definition 
of  as  many  connotative  names  as  there 
are  attributes,  each  attribute  being 
connoted  by  one,  as,  Man  is  a  corpo- 
real, organised,  animated,  rational 
being,  shaped  so  and  so ;  or  we  may 
employ  names  which  connote  several 
of  the  attributes  at  once,  as,  Man  is 
a  rational  animal,  shaped  so  and  so. 

The  definition  of  a  name,  according 
to  this  view  of  it,  is  the  sum  total  of 
all  Hm  naetUial  propositions  which  can 
be  framed  with  that  name  for  their 


subject.  All  propositions  the  truth 
of  which  is  implied  in  the  name,  all 
those  which  we  are  made  aware  of  bv 
merely  hearing  the  name,  are  included 
in  the  defimtion,  if  complete,  and  may 
be  evolved  from  it  without  the  aid  of 
any  other  premises  ;  whether  the  de- 
finition expresses  them  in  two  or  three 
words,  or  in  a  larger  number.  It  is, 
therefore,  not  without  reason  that 
Condillac  and  other  writers  have 
affirmed  a  definition  to  be  an  analyait. 
To  resolve  any  complex  whole  into 
the  elements  of  which  it  is  com* 
pounded,  is  the  meaning  of  analysis  ; 
and  this  we  do  when  we  replace  one 
word  which  connotes  a  set  of  attri- 
butes collectively,  by  two  or  more 
which  connote  the  same  attributes . 
singly  or  in  smaller  groups. 

§  2.  From  this,  however,  the  ques- 
tion naturally  arises,  in  what  manner 
are  we  to  define  a  name  which  con- 
notes only  a  single  attribute  :  for  in- 
stance, "white,"  which  connotes  no- 
thing but  whiteness  ;  "  rational," 
which  connotes  nothing  but  the  pos- 
session of  reason.  It  might  seem  that 
the  meaning  of  such  names  could  only 
be  declared  in  two  ways ;  by  a  synony- 
mous term,  if  any  such  can  be  found  ; 
or  in  the  direct  way  already  alluded 
to  :  "  White  is  a  name  connoting  the 
attribute  whiteness."  Let  us  see, 
however,  whether  the  analysis  of  the 
meaning  of  the  name,  that  is,  the 
breaking  down  of  that  meaning  into 
several  parts,  admits  of  being  carried 
farther.  Without  at  present  deciding 
this  question  as  to  the  word  tohitej  it 
is  obvious  that  in  the  case  of  rational 
some  further  explanation  may  be 
given  of  its  meaning  than  is  contained 
in  the  proposition,  "  Rational  is  that 
which  possesses  the  attribute  of 
reason  ; "  since  the  attribute  reason 
itself  admits  of  being  defined.  And 
here  we  must  turn  our  attention  to 
the  definitions  of  attributes,  or  rather 
of  the  names  of  attributes,  that  is,  of 
abstract  names. 

In  regard  to  such  names  of  attri- 
butes as  are  connotative,  aud  ^yli^t^'^a 


S8 


NAMES  AND  PROPOSITIONS. 


attributes  of  those  attributes,  there  is 
no  difficulty  :  like  other  connotative 
names,  they  are  defined  by  declaring 
their  connotation.     Thus  the   word 
/awtt  may  be  defined,  "  a  quality  pro- 
ductive   of   evil    or  inconvenience." 
Sometimes,  again,  the  attribute  to  be 
defined  is  not  one  attribute,  but  an 
union  of  several :  we  have  only,  there- 
fore, to  put  together  the  names  of  all 
the  attributes  taken  separately,  and 
we  obtain  the  definition  of  the  name 
which  behmgs  to  them  all  taken  to- 
gether ;  a  definition  which  will  cor- 
respond exactly  to  that  of  the  corre- 
sponding concrete  name.     For,  as  we 
define  a  concrete  name  by  enumerat- 
ing the  attributes  which  it  connotes, 
and  as  the  attributes  connoted  by  a 
concrete  name  form  the  entire  signi- 
fication of  the  corresponding  abstract 
name,    the    same    enumeration    will 
serve  for  the  definition  of  both.    Thus, 
if  the  definition  of  a  human  being  be 
this,  "  a   being,  corporeal,  animated, 
rational,  shaped  so  and  so,'*  the  defini- 
tion of  hwmanity  will  be  corporeity 
and  animal  life,  combined  with  ration- 
ality, and  with  such  and  such  a  shape. 
When,  on  the  other  hand,  the  ab- 
stract name  does  not  express  a  com- 
plication of  attributes,  but   a  single 
attribute,    we  must   remember  that 
every  attribute  is  grounded  on  some 
fact  or  phenomenon,  from  which,  and 
which  alone,  it  derives  its  meaning. 
To  that  fact  or  phenomenon,  called  in 
a  former  chapter  the  foundation  of 
the    attribute,   we    must,   therefore, 
have  recourse  for  its  definition.    Now, 
the  foundation  of  the  attribute  may 
be   a  phenomencm  of  any  degree  of 
complexity  consisting   of   many  dif- 
ferent parts,  either  co-existent  or  in 
succession.     To  obtain  a  definition  of 
the   attribute,   we  must  analyse  the 
phenomenon  into  these  parts.     Elo- 
quence, for  example,  is  the  name  of 
one  attribute  only  ;  but  this  attribute 
is  grounded  on  external  eflFects  of  a 
complicated  nature,  flowing  from  acts 
of  the  person  to  whom  we  ascribe  the 
attribute ;  and  by  resolving  this  pheno- 
menon of  causation  into  its  two  parts, 


the  cause  and  the  effect,  we  obtain  a 
definition  of  eloquence,  viz.  the  power 
of  influencing  the  feelings  by  speech 
or  writmg. 

A  name,  therefore,  whether  concrete 
or  abstract,  admits  of  definition,  pro- 
vided we  are  able  to  analyse,  that  is, 
to  distinguish  into  parts,  the  attribute 
or  set  of  attributes  which  constitute 
the  meaning  both  of  the  concrete 
name  and  of  the  corresponding  ab- 
stract :  if  a  set  of  attributes,  by  enu- 
merating them  ;  if  a  single  attribute, 
by  dissecting  the  fact  or  phenomenon 
(whether  of  perception  or  of  internal 
consciousness)  which  is  the  foundation 
of  the  attribute.  But,  farther,  even 
when  the  fact  is  one  of  our  simple 
feelings  or  states  of  consciousness,  and 
therefore  unsusceptible  of  analysis, 
the  names  both  of  the  object  and  of 
the  attribute  still  admit  of  definition : 
or  rather,  would  do  so  if  all  our  simple 
feelings  had  names.  Whiteness  may 
be  defined,  the  property  or  power  of 
exciting  the  sensation  of  white.  A 
white  object  may  be  defined,  an 
object  which  excites  the  sensation  of 
white.  The  only  names  which  are 
unsusceptible  of  definition,  because 
their  meaning  is  unsusceptible  of 
analysis,  are  the  names  of  the  simple 
feelings  themselves.  These  are  in 
the  same  condition  as  proper  names. 
They  are  not  indeed,  like  proper 
names,  unmeaning ;  for  the  words 
sensation  of  ichite  signify,  that  the 
sensation  which  I  so  denominate 
resembles  other  sensations  which  I 
remember  to  have  had  before,  and  to 
have  called  by  that  name.  But  as 
we  have  no  words  by  which  to  recall 
those  former  sensations,  except  the 
very  word  which  we  seek  to  define,  or 
some  other  which,  being  exactly  syno- 
nymous with  it,  requires  definition  as 
much,  words  cannot  unfold  the  signi- 
fication of  this  class  of  names  ;  and  we 
are  obliged  to  make  a  direct  appeal 
to  the  personal  experience  of  the 
individual  whom  we  address. 

§  3.  Having  stated  what  seems  to 
be  the  true  idea  of  a  Definition,  I 
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proceed  to  examine  some  opinions  of 
philosophers,  and  some  popular  con- 
ceptions on  the  subject,  which  conflict 
more  or  less  with  that  idea. 

The  only  adequate  definition  of  a 
name  is,  as  already  remarked,  one 
which  declares  the  facts,  and  the 
whole  of  the  facts,  which  the  name 
involves  in  its  signification.  But  with 
most  persons  the  object  of  a  definition 
does  not  embrace  so  much  ;  they  look 
for  nothing  more,  in  a  definition,  than 
a  guide  to  the  correct  use  of  the  term 
— a  protection  against  applying  it  in 
a  manner  inconsistent  with  custom 
and  oonyention.  Anything,  there- 
fore, is  to  them  a  sufficient  definition 
of  a  term  which  will  serve  as  a  cor- 
rect index  to  what  the  term  emotes  ; 
though  not  embracing  the  whole,  and 
sometimes,  perhaps,  not  even  any 
part,  of  what  it  connotes.  This  gives 
rise  to  two  sorts  of  imperfect  or  un- 
scientific definition  ;  Essential  but  in- 
complete Definitions,  and  Accidental 
Definitions,  or  Descriptions.  In  the 
former,  a  connotative  name  is  defined 
by  a  part  only  of  its  coimotation  ;  in 
the  latter,  by  something  which  forms 
no  part  of  the  connotation  at  all. 

An  example  of  the  first  kind  of 
imperfect  definitions  is  the  following  : 
— Man  is  a  rational  animal.  It  is 
impossible  to  consider  this  as  a  com- 
plete definition  of  the  word  Man, 
since  (as  before  remarked)  if  we  ad- 
hered to  it  we  should  be  obliged  to 
call  the  Houyhnhnms  men ;  but  as 
there  happen  to  be  no  Houyhnhnms, 
this  imperfect  definition  is  sufficient 
to  mark  out  and  distinguish  from  all 
other  things  the  objects  at  present 
denoted  by  "  man ; "  all  the  beings 
actually  known  to  exist  of  whom  the 
name  is  predicable.  Though  the  word 
is  defined  by  some  only  among  the 
attributes  which  it  connotes,  not  by 
all,  it  happens  that  all  known  objects 
which  possess  the  enumerated  attri- 
butes possess  also  those  which  are 
omitted  ;  so  that  the  field  of  predica- 
tion which  the  word  covers,  and  the 
employment  of  it  which  is  conform- 
able to  usage,  are  as  well  indicated 


by  the  inadequate  definition  as  by  an 
adequate  one.  Such  definitions,  how- 
ever, are  always  liable  to  be  over- 
thrown by  the  discovery  of  new 
objects  in  nature. 

Definitions  of  this  kind  are  what 
logicians  have  had  in  view  when 
they  laid  down  the  rule  that  the 
definition  of  a  species  should  be  per 
genus  et  differentiam.  Differentia  be- 
ing seldom  taken  to  mean  the  whole 
of  the  peculiarities  constitutive  of 
the  species,  but  some  one  of  those 
peculiarities  only,  a  complete  defini- 
tion would  be  per  genus  et  diffei'enticiSt 
rather  than  differentiam.  It  would 
include,  x/ith  the  name  of  the  superior 
genus,  not  merely  some  attribute 
which  distinguishes  the  species  in- 
tended to  be  defined  from  all  other 
species  of  the  same  genus,  but  all  the 
attributes  implied  in  the  name  of  the 
species,  which  the  name  of  the  supe- 
rior genus  has  not  already  implied. 
The  assertion,  however,  that  a  defini- 
tion must  of  necessity  consist  of  a 
genus  and  differentiae,  is  not  tenable. 
It  was  early  remarked  by  logicians, 
that  the  summum  genus  in  any  classi- 
fication, having  no  genus  superior  to 
itself,  could  not  be  defined  in  this 
manner.  Yet  we  have  seen  that  all 
names,  except  those  of  our  elementary 
feelings,  are  susceptible  of  definition 
in  the  strictest  sense  ;  by  setting  forth 
in  words  the  constituent  parts  of  the 
fact  or  phenomenon,  of  which  the 
connotation  of  ever}'  word  is  ulti- 
mately composed. 

§  4.  Although  the  first  kind  of 
impeifect  definition,  (which  defines  a 
connotative  term  by  a  part  only  of 
what  it  connotes,  but  a  part  sufficient 
to  mark  out  correctly  the  boundaries 
of  its  denotation,)  has  been  considered 
by  the  ancients,  and  by  logicians  in 
general,  as  a  complete  definition,  it 
has  alwa3rs  been  deemed  necessary 
that  the  attributes  employed  should 
really  form  part  of  the  connotation  ; 
for  the  rule  was  that  the  definition 
must  be  drawn  from  the  essence  of 
the  class  ;  and  this  VfowVi  xi»\.  Va.n^ 
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been  the  case  if  it  had  been  in  any 
degree  made  up  of  attributes  not  con- 
noted by  the  name.  The  second  kind 
of  imperfect  definition,  therefore,  in 
which  the  name  of  a  class  is  defined 
by  any  of  its  accidents, — that  is,  by 
attributes  which  are  not  included  in 
its  connotation, — has  been  rejected 
from  the  rank  of  genuine  Definition 
by  all  logicians,  and  has  been  termed 
Description. 

This  kind  of  imperfect  definition, 
however,  takes  its  rise  from  the  same 
cause  &s  the  other,  namely,  the  willingt 
ness  to  accept  as  a  definition  an3i;h{ng 
which,  whether  it  expounds  the  mean- 
ing of  the  name  or  not,  enables  us  to 
discriminate  the  things  denoted  by 
the  name  from  all  other  things,  and 
consequently  to  employ  the  term  in 
predication  without  deviating  froin 
established  usage.  This  purpose  is 
duly  answered  by  stating  any  (no 
matter  what)  of  the  attributes  which 
are  common  to  the  whole  of  the  class, 
and  peculiar  to  it ;  or  any  combina- 
tion of  attributes  which  happens  to 
be  peculiar  to  it,  though  separately 
each  of  those  attributes  may  be  com- 
mon to  it  with  some  other  things.  It 
is  only  necessary  that  the  definition 
(or  description)  thus  formed  should 
be  convetiiiMe  with  the  name  which  it 
professes  to  define  ;  that  is,  should  be 
exactly  co-extensive  with  it,  being 
predicable  of  everything  of  which  it 
is  predicable,  and  of  nothing  of  which 
it  is  not  predicable  ;  though  the  attri- 
butes specified  may  have  no  connec- 
tion with  those  which  mankind  had 
in  view  when  they  formed  or  recog- 
nised the  class,  and  gave  it  a  nama 
The  following  are  correct  definitions 
of  Man,  according  to  tliis  test :  Man 
is  a  mamniiferous  animal,  having  (by 
nature)  two  hands  (for  the  human 
species  answers  to  this  description, 
and  no  other  animal  does) :  Man  is 
an  animal  who  cooks  his  food :  Man 
is  a  featherless  biped. 

What  would  otherwise  be  a  mere 
description  may  be  raised  to  the  rank 
of  a  real  definition  by  the  peculiar 
purpose  which  the  speaker  or  writer 


has  in  view.  As  was  seen  in  the 
preceding  chapter,  it  may,  for  the 
ends  of  a  particular  art  or  science,  or 
for  the  more  conveni^it  statement  of 
an^  author's  particular  doctrines,  be 
advisable  to  give  to  some  general 
name,  without  altering  its  denotation, 
a  special  connotation,  different  from 
its  ordinary  one.  When  this  is  dona, 
a  definition  of  the  name  by  means  of 
the  attributes  which  make  up  the 
special  connotation,  though  in  general 
a  mere  accidental  definition  or  de- 
scription,  becomes  on  the  particular 
occasion  and  for  the  particular  pur* 
pose  a  complete  and  genuine  defini^ 
tion.  This  actually  occurs  with  re- 
spect to  one  of  the  preceding  examples, 
"Man  is  a  mammiferous  animal 
having  two  hands,*'  which  is  the 
scientific  definition  of  man,  considered 
as  one  of  the  species  in  Ouvier's  dis- 
tribution of  the  animal  kingdom. 

In  cases  of  this  sort,  though  the 
definition  is  still  a  decUu^tion  of  the 
meaning  which  in  the  particular  in< 
stance  the  name  is  appointed  to  con- 
vey, it  cannot  be  said  that  to  staJ^ 
the  meaning  of  the  word  is  the  pur- 
pose of  the  definition.  Tiie  purpose 
IS  not  to  expound  a  name,  but  a 
classification.  The  special  meaning 
which  Cuvier  assigned  to  the  word 
Man,  (quite  foreign  to  its  ordinary 
meaning,  though  involving  no  change 
in  the  denotation  of  the  word,)  was 
incidental  to  a  plan  of  arranging 
animals  into  classes  on  a  certain 
principle,  that  is,  according  to  a  cer- 
tain set  of  distinctions.  And  since 
the  definition  of  Man  according  to 
the  ordinary  connotation  of  the  word, 
though  it  would  have  answered  every 
other  purpose  of  a  definition,  would 
not  have  pointed  out  the  place  which 
the  species  ought  to  occupy  in  that 
particular  classification,  he  gave  the 
word  a  special  connotation,  that  he 
might  be  able  to  define  it  by  the  kind  of 
attributes  on  which,  for  reasons  of  scien- 
tific convenience,  he  had  resolved  to 
found  his  division  of  animated  nature. 

Scientific  definitions,  whether  they 
are  definitions  of  scientific  terms,  or 
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of  common  terms  used  in  a  scientific 
sense,  are  almost  always  of  the  kind 
last  spoken  of :  their  main  purpose  is 
to  serve  as  -the  landmarks  of  scientific 
classification.  And  since  the  classi- 
fications in  any  science  are  continually 
modified  as  scientific  knowledge  ad- 
vances, the  definitions  In  the  sciences 
are  also  constantly  varying.  A  strik- 
ing  instance  is  afforded  by  the  words 
Acid  and  Alkali,  especially  the  former. 
As  experimental  discoveiy  advanced, 
the  substances  classed  with  acids  have 
been  constantly  multiplying,  and  by 
a  natural  consequence  the  attributes 
connoted  by  the  word  have  receded 
and  become  fewer.  At  first  it  con- 
noted the  attributes  of  combining 
with  an  alkali  to  form  a  neutral  sub- 
stance (called  a  salt) ;  being  com- 
pounded of  a  base  and  oxygen ; 
causticity  to  the  taste  and  touch  ; 
fluidity,  &c.  The  true  analysis  of 
munatic  acid  into  chlorine  and 
hydrc^n  caused  the  second  property, 
composition  from  a  base  and  oxygen, 
to  be  excluded  from  the  connotation. 
The  same  discovery  fixed  the  atten- 
tion of  chemists  upon  hydrogen  as 
an  important  element  in  acids ;  and 
more  recent  discoveries  having  led  to 
the  recognition  of  its  presence  in 
sulphuric,  nitric,  and  many  other  acids, 
where  its  existence  was  not  previously 
suspected,  there  is  now  a  tendency  to 
include  the  presence  of  this  element 
in  the  connotation  of  the  word.  But 
carbonic  acid,  silica,  sulphurous  acid, 
have  no  hydrogen  in  their  composi- 
tion ;  that  property  cannot  therefore 
be  connoted  by  the  term,  unless  those 
substances  are  no  longer  to  be  con- 
sidered acids.  Causticity  and  fluidity 
have  long  since  been  excluded  from 
the  characteristics  of  the  class  by 
the  inclusion  of  silica  and  many  other 
substances  in  it}  and  the  formation 
of  neutral  bodies  by  combination  with 
alkalis,  together  with  such  electro- 
chemical peculiarities  as  this  is  sup- 
posed to  imply,  are  now  the  only 
differentice  which  form  the  fixed  con- 
notation of  the  word  Acid,  as  a  term 
of  chemical  science. 


What  is  true  of  the  definition  of 
any  term  of  science  is  of  course  true 
of  the  definition  of  a  science  itself  ; 
and  accordingly,  (as  observed  in  the 
Introductory  Chapter  of  this  work,) 
the  definition  of  a  science  must  neces- 
sarily be  progressive  and  provisional. 
Any  extension  of  knowledge  or  altera- 
tion in  the  current  opinions  respecting 
the  subject-matter  may  lead  to  a 
change  more  or  less  extensive  in  the 
particulars  included  in  the  science  ; 
and  its  composition  being  thus  altered, 
it  may  easily  happen  that  a  different 
set  of  characteristics  will  be  found 
better  adapted  as  differenties  for  de- 
fining its  name. 

In  the  same  manner  in  which  a 
special  or  technical  definition  has  for 
its  object  to  expound  the  artificial 
classification  out  of  which  it  grows ; 
the  Aristotelian  logicians  seem  to 
have  imagined  that  it  was  also  the 
business  of  ordinary  definition  to  ex- 
pound the  ordinary,  and  what  they 
deemed  the  natural,  classification  of 
things,  namely,  the  division  of  them 
into  Kinds  ;  and  to  show  the  place 
which  each  Kind  occupies,  as  superior, 
collateral,  or  subordinate,  among  other 
Kinds.  This  notion  would  account 
for  the  rule  that  all  definition  must 
necessarily  be  per  genua  et  differen- 
tianif  and  would  also  explain  why  a 
single  differentia  was  deemed  suffi- 
cient. But  to  expound,  or  express  in 
words,  a  distinction  of  Kind  has 
already  been  shown  to  be  an  impossi- 
bility :  the  very  meaning  of  a  Kind 
is,  that  the  properties  which  distin- 
guish it  do  not  grow  out  of  one 
another,  and  cannot  therefore  be  set 
forth  in  words,  even  by  implication, 
otherwise  than  by  enumerating  them 
all :  and  all  are  not  known,  nor  are 
ever  likely  to  be  so.  It  is  idle,  there- 
fore, to  look  to  this  as  one  of  the 
purposes  of  a  definition  :  while,  if  it 
pe  only  required  that  the  definition  of 
a  Kind  should  indicate  what  kinds 
include  it  or  are  included  by  it,  any 
definitions  which  expound  the  conno- 
tation of  the  names  will  do  this  :  for 
the  name  of  each  cldsa  ixvw«^i  TtAK^^s^* 
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sarily  connofce  enough  of  its  properties 
to  fix  the  boundaries  of  the  class.  If 
the  definition,  therefore,  be  a  full 
statement  of  the  connotation,  it  is  all 
that  a  definition  can  be  required  to 
be.* 

§  5.  Of  the  two  incomplete  and 
popular  modes  of  definition,  and  in 
what  they  differ  from  the  complete 
or  philosophical  mode,  enough  has 
now  been  said.  "We  shall  next  exa- 
mine an  ancient  doctrine,  once  gene- 
rally prevalent,  and  still  by  no  means 
exploded,  which  I  regard  as  the 
Rource  of  a  great  part  of  the  obscurity 
hanging  over  some  of  the  most  impor- 
tant processes  of  the  understanding 

*  Fi-ofessor  Bain,  in  his  Logic,  takes  a 
peculiar  view  of  Definition.  He  holds  (i. 
71)  witli  the  present  work,  that  "  the  de- 
finition in  its  full  import  is  the  siim  of  all 
the  properties  connoted  by  the  name ;  it 
exhausts  the  meaning  of  a  word."  But  he 
regards  the  meaning  of  a  general  name  as 
including,  not  indeed  all  the  common  pro- 
perties of  the  class  named,  but  all  of  tlicm 
that  are  ultimate  properties  not  resolvable 
into  one  another.  **  The  enumeration  of 
the  attributes  of  oxygen,  of  gold,  of  man, 
should  be  an  enumeration  of  the  final,  630 
far  as  can  be  made  out,)  the  underivable, 

f)owers  or  functions  of  each,"  and  nothing 
ess  than  this  is  a  complete  Definition  (i. 
75).  An  independent  property,  not  deriv- 
able from  other  properties,  even  if  previ- 
ously unknown,  yet  as  soon  as  discovered 
becomes,  according  to  him,  part  of  the 
meaning  of  the  term,  and  sliould  be  in- 
cluded in  the  definition.  "  When  we  are 
told  that  diamond,  which  we  know  to  be 
a  transparent,  glittering,  hard,  and  high- 
priced  substance,  is  composed  of  carbon, 
and  is  combustible,  we  must  put  these 
additional  properties  on  the  same  level  as 
the  rest;  to  us  they  are  henceforth  con- 
noted by  the  name  "  (i.  73).  Consequently 
the  propositions  that  diamond  is  composed 
of  carbon,  and  that  it  is  combustible,  are 
regai-ded  by  Mr.  Btiin  as  merely  verbal 
propositions.  He  caries  this  doctrine,  so 
far  as  to  say  that  unless  mortality  can  be 
shown  to  be  a  consequence  of  the  ultimate 
laws  of  animal  organisation,  mortality  is 
connoted  by  man,  and  "Man  is  mortal" 
is  a  merely  verbal  proposition.  And  one 
of  the  peculiarities  (I  think  a  disadvan- 
tageous peculiarity)  of  his  able  and  valtiable 
treatise,  is  the  large  number  of  proposi- 
tions requiring  proof,  and  learnt  by  ex- 
perience, which,  in  conformity  with  this 
doctrine,  he  considci's  as  not  real,  but  ver- 
bal, propositions. 


in  the  pursuit  of  truth.  According 
to  this,  the  definitions  of  which  we 
have  now  treated  are  only  one  of  two 
sorts  into  which  definitions  may  be 
divided,  viz.  definitions  of  names,  and 
definitions  of  things.  The  former  are 
intended  to  explain  the  meaning  of  a 
term ;  the  latter,  the  nature  of  a 
thing;  the  last  being  incomparably 
the  most  important. 

This  opinion  was  held  by  the  an- 
cient philosophers,  and  by  their  fol- 
lowers, with  the  exception  of  the- 
Nominalists ;  but  ia.s  the  spirit  of 
modem  metaphysics,  until  a  recent 
period,  has  been  on  the  whole  a  No- 
minalist spirit,  the  notion  of  defini- 
tions of  things  has  been  to  a  certain 
extent  in  abeyance,  still  continuing, 
however,  to  breed  confusion  in  logic, 

The  objection  I  have  to  this  language  is 
that  it  confounds,  or  at  least  comuses,  a 
much  more  important  distinction  than  that 
which  it  draws.  The  only  reason  for  divid- 
ing Propositions  into  real  and  verbal,  is  in 
order  to  discriminate  propositions  which 
convey  information  about  facts  from  those 
which  do  not.  A  proixjsition  wliich  affirms 
that  an  object  has  a  given  attribute,  while 
designating  the  object  by  a  name  which 
already  signifies  the  attribute,  adds  no 
information  to  that  which  was   already 

g assessed  by  all  wiio  understood  the  name, 
ut  when  this  is  said,  it  is  implied  that  by 
the  signification  of  a  name  is  meant  the 
signification  attached  to  it  in  the  common 
usage  of  life.  I  Ciinnot  tliink  we  ought  to 
say  that  the  meaning  of  a  woi-d  includes 
matters  of  fact  which  are  tuiknown  to 
every  person  who  uses  the  word  unless  ho 
has  learnt  them  by  special  study  of  a  par- 
ticular department  of  Nature ;  or  that 
because  a  few  persons  are  aware  of  these 
matters  of  fact,  the  affirmation  of  them  is 
a  proposition  conveying  no  information. 
I  hold  that  (special  scientific  connotation 
apart)  a  name  means,  or  connotes,  only 
the  properties  which  it  is  a  mark  of  in  the 
general  mind ;  and  that  in  the  case  of  any 
additional  jiroperties,  however  uniformly 
found  to  accompany  these,  it  remains  pos- 
sible that  a  thing  which  did  not  possess 
the  properties  might  still  be  thought  en- 
titled to  the  name.  Ruminant,  according 
to  Mr.  Bain's  use  of  language,  connotes 
cloven-hoofed,  since  the  two  properties  are 
always  found  together,  and  no  connection 
has  ever  been  discovered  between  them  : 
but  ruminant  does  not  mean  cloven-hoofed ; 
and  were  an  animal  to  be  discovered  which 
chews  the  cud,  but  has  its  feet  undivided, 
I  venture  to  say  that  it  would  still  be  called 
ruminant. 
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by  its  consequences  indeed  rather 
than  by  itself.  Yet  the  doctrine  in 
its  own  proper  form  now  and  then 
breaks  out,  and  has  appeared  (among 
other  places)  where  it  was  scarcely 
to  be  expected,  in  a  justly  admired 
work.  Archbishop  Whately's  Logic* 
In  a  review  of  that  work  published 
by  me  in  the  Westminster  Review  for 
January  1828,  and  containing  some 
opinions  which  I  no  longer  entertain, 
I  find  the  following  observations  on 
'  the  question  now  before  us  ;  observa- 
tions with  which  my  present  view  of 
that  question  is  still  sufficiently  in 
accordance : — 

*  In  the  fuller  discussion  which  Arch- 
bishop Whately  has  giveu  to  this  subject 
in  his  later  editions,  he  almost  ceases  to 
i-egard  the  definitions  of  names  and  those 
of  things  as,  in  any  important  sense,  dis- 
tinct. He  seems  (9th  ed.  p.  145)  to  limit 
the  notion  of  a  Real  Definition  to  one  which 
'*  explains  anything  more  of  the  nature  of 
the  thing  than  is  implied  in  the  name ; " 
(including  under  the  word  "  implied,"  not 
ouly  what  the  name  connotes,  but  every- 
thing which  can  be  deduced  by  reasoning 
from  the  attributes  connoted).  Even  this, 
as  he  adds,  is  usually  called,  not  a  Defini- 
tion, but  a  Description ;  and  (as  it  seems 
to  me)  rightly  so  called.  A  Description,  I 
conceive,  can  only  be  ranked  among  De- 
finitions when  taken  (as  in  the  case  of  the 
zoological  definition  of  man)  to  fulfil  the 
true  oflSce  of  a  Definition,  by  declaring  the 
connotation  given  to  a  word  in  some  special 
use,  as  a  term  of  science  or  art :  which 
fipecial  connotation  of  course  would  not  be 
expressed  by  the  proper  definition  of  the 
word  in  its  oi*dinary  employment. 

Mr.  De  Morgan,  exactly  reversing  the 
doctrine  of  Archbishop  "Whately,  under- 
stands by  a  Real  Definition  one  which 
contains  Um  than  the  Nominal  Definition, 
provided  only  that  what  it  contains  is  suf- 
ficient for  distinction.  "  By  real  definition 
I  mean  such  an  explanation  of  the  word, 
be  it  the  whole  of  the  meaning  or  only  part, 
as  will  be  sufficient  to  separate  the  things 
contained  under  that  word  from  all  others. 
Thus  the  following,  I  believe,  is  a  complete 
definition  of  an  elephant :  An  animal  which 
naturally  drinks  by  drawing  the  water  into 
its  nose,  and  then  spurting  it  into  its 
mouth." — F<yrmal  Logic ^  p.  36.  Mr.  De 
Morgan's  general  proposition  and  his  ex- 
ample are  at  variance ;  for  the  i>eculiar 
mode  of  drinking  of  the  elephant  certainly 
forms  no  part  of  the  moaning  of  the  word 
elephant.  It  could  not  be  said,  because  a 
jjerson  happened  to  be  ignorant  of  this 
property,  that  he  did  not  know  what  an 
elephant  means. 


"  The  distinction  between  nominal 
and  real  definitions,  between  defini- 
tions of  words  and  what  are  called 
definitions  of  things,  though  conform- 
able to  the  ideas  of  most  of  the  Aris- 
totelian logicians,  cannot,  as  it  appears 
to  us,  be  maintained.  We  apprehend 
that  no  definition  is  ever  intended  to 
'  explain  and  unfold  the  nature  of  a 
thing.'  It  is  some  confirmation  of 
our  opinion  that  none  of  those  writers 
who  have  thought  that  there  were 
definitions  of  things  have  ever  suc- 
ceeded in  discovering  any  criterion 
by  which  the  definition  of  a  thing  can 
be  distinguished  from  any  other  pro- 
position relating  to  the  thing.  The 
definition,  they  say,  unfolds  the  nature 
of  the  thing :  but  no  definition  can 
unfold  its  whole  nature ;  and  every 
proposition  in  which  any  (juality  what- 
ever is  predicated  of  the  thing  un- 
folds some  part  of  its  nature.  The 
true  state  of  the  case  we  take  to  be 
this.  All  definitions  are  of  names, 
and  of  names  only ;  but,  in  some 
definitions,  it  is  clearly  apparent  that 
nothing  is  intended  except  to  explain 
the  meaning  of  the  word,  while  in 
others,  besides  explaining  the  meaning 
of  the  word,  it  is  intended  to  be  im- 
plied that  there  exists  a  thing  corre- 
sponding to  the  word.  Whether  this 
be  or  be  not  implied  in  any  given 
case  cannot  be  collected  from  the 
mere  form  of  the  expression.  'A 
centaur  is  an  animal  with  the  upper 
parts  of  a  man  and  the  lower  parts  of 
a  horse,'  and  *  A  triangle  is  a  rectili- 
neal figure  with  three  sides,'  are,  in 
form,  expressions  precisely  similar ; 
although  in  the  former  it  is  not  im- 
plied that  any  thingy  conformable  to 
the  term,  really  exists,  while  in  the 
latter  it  is ;  as  may  be  seen  by  sub- 
stituting, in  both  definitions,  the  word 
means  for  is.  In  the  first  expression, 
'A  centaur  means  an  animal,'  &c., 
the  sense  would  remain  unchanged  : 
in  the  second,  *A  triangle  means,' 
&c.,  the  meaning  would  be  altered, 
since  it  would  be  obviously  impossible 
to  deduce  any  of  the  truths  of  geome- 
try from  a  proposition  ex^t^«8\N^wj\^ 
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of  the  manner  in  which  we  intend  to 
employ  a  particular  sign. 

"  There  are,  therefore,  expressions, 
commonly  passing  for  definitions, 
which  include  in  themselves  more 
than  the  mere  explanation  of  the 
meaning  of  a  term.  But  it  is  not 
correct  to  call  an  expression  of  this 
sort  a  peculiar  kind  of  definition.  Its 
difference  from  the  other  kind  con- 
sists in  this,  that  it  is  not  a  definition, 
but  a  definition  and  something  more. 
The  definition  above  given  of  a 
triangle,  obviously  comprises  not  one, 
but  two  propositions,  perfectly  distin- 
guishabla  The  one  is,  'There  may 
exist  a  figure,  bounded  by  three 
straight  lines  ; '  the  other,  *  And  this 
figure  may  be  termed  a  triangle.' 
The  former  of  these  propositions  is 
not  a  definition  at  all :  the  latter  is  a 
mere  nominal  definition,  or  explana- 
tion of  the  use  and  application  of  a 
term.  The  first  is  susceptible  of  truth 
or  falsehood,  and  may  therefore  be 
made  the  foundation  of  a  train  of 
reasoning.  The  latter  can  neither  be 
true  nor  false ;  the  only  character  it 
is  susceptible  of  is  that  of  conformity 
or  disconf  ormity  to  the  ordinary  usage 
of  language.'* 

There  is  a  real  distinction,  then, 
between  definitions  of  names,  and 
what  are  erroneously  called  definitions 
of  things  ;  but  it  is,  that  the  latter, 
along  with  the  meaning  of  a  name, 
covertly  asserts  a  matter  of  fact.  This 
covert  assertion  is  not  a  definition, 
but  a  postulate.  The  definition  is 
a  mere  identical  proposition,  which 
gives  information  only  about  the  use 
of  language,  and  from  which  no  con- 
clusions affecting  matters  of  fact  can 
possibly  be  drawn.  The  accompany- 
ing postulate,  on  the  other  hand, 
affirms  a  fact  which  may  lead  to  con- 
sequences of  every  degree  of  impor- 
tance. It  affirms  the  actual  or  possible 
existence  of  Things  possessing  the 
combination  of  attributes  set  forth  in 
the  definition  ;  and  this,  if  true,  may 
be  foundation  sufficient  on  which  to 
build  a  whole  fabric  of  scientific 
truth. 


We  havfe  Already  made,  and  shall 
often  have  to  repeat,  the  remark, 
that  the  philosophers  who  overthrew 
Realism  by  no  means  got  rid  of  the 
consequences  of  Realism,  but  retained 
long  afterwards,  in  their  own  philo- 
sophy, numerous  propositions  which 
could  only  have  a  rational  meaning 
as  part  of  a  Realistic  system.  It  had 
been  banded  down  from  Aristotle, 
and  probably  from  earlier  times,  as 
an  obvious  truth,  that  the  science  of 
Geometry  is  deduced  from  definitioiiB. 
This,  so  long  as  a  definition  was  con- 
sidered to  be  a  proposition  **  unfolding 
the  nature  of  the  thing,"  did  well 
enough.  But  Hobbes  followed,  and 
rejected  utterly  the  notion  that  a  de- 
finition declares  the  nature  of  the 
thing,  or  does  anything  but  state  the 
meaning  of  a  name  ;  yet  he  continued 
to  affirm  as  broadly  as  any  of  his  pre- 
decessors that  the  d/ixai,  principia, 
or  original  premises  of  mathematics, 
and  even  of  all  science,  are  defini- 
tions; producing  the  singular  para- 
dox, that  systems  of  scientific  truth, 
nay,  all  truths  whatever  at  which 
we  arrive  by  reasoning,  are  deduced 
from  the  arbitrary  conventions  of 
mankind  concerning  the  signification 
of  words. 

To  save  the  credit  of  the  doctrine 
that  definitions  are  the  premises  of 
scientific  knowledge,  the  proviso  is 
sometimes  added,  that  they  are  so  only 
under  a  certain  condition,  namely, 
that  they  be  framed  conformably  to 
the  phenomena  of  nature ;  that  is, 
that  they  ascribe  such  meanings  to 
terms  as  shall  suit  objects  actually 
existing.  But  this  is  only  an  instance 
of  the  attempt  so  often  made,  to 
escape  from  the  necessity  of  abandon- 
ing old  language  after  the  ideas  which 
it  expresses  have  been  exchanged  for 
contrary  ones.  From  the  meaning  of 
a  name  (we  are  told)  it  is  possible  to 
infer  physical  facts,  provided  the  name 
has  corresponding  to  it  an  existing 
thing.  But  if  this  proviso  be  neces- 
sary, from  which  of  the  two  is  the 
inference  really  drawn?  From  the 
existence  of  a  thing  having  the  pro- 
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perties,  or  from  the  existence  of  a 
name  meaning  them  ? 

Take,  for  instance,  any  of  the  de- 
finitions laid  down  as  premises  in 
Euclid's  Elements ;  the  definition, 
let  us  say,  of  a  circle.  This,  being 
analysed}  oomists  of  two  propositions ; 
the  one  an  assumption  with  respect  to 
a  matter  of  fact,  the  other  a  genuine 
definition.  '*  A  figure  may  exist,  hav- 
ing all  the  points  in  the  line  which 
bounds  it  equally  distant  from  a  single 
point  within  it :  **  "  Any  figure  pos- 
sessing this  property  is  called  a  circle. " 
Let  us  look  at  one  of  the  demonstra- 
tions which  are  said  to  depend  on  this 
definition,  and  observe  to  which  of 
the  two  propositions  contained  in  it 
the  demonstration  really  appeals. 
"About  the  centre  A,  describe  the 
circle  B  C  D."  Here  is  an  assumption 
that  a  figure,  such  as  the  definition 
expresses,  may  be  described ;  which 
is  no  other  than  the  postulate,  or 
covert  assumption,  involved  in  the  so- 
called  definition.  But  whether  that 
figure  be  called  a  circle  or  not  is  quite 
immateri&L  The  purpose  would  be 
as  well  answered  in  all  respects  except 
brevity  were  we  to  say,  "Through 
the  pcdnt  B,  draw  a  line  returning  in- 
to itiself,  of  which  every  point  shall  be 
at  an  equal  distance  from  the  point 
A. "  By  this  the  definition  of  a  circle 
would  be  got  rid  of,  and  rendered 
needleas ;  but  not  the  postulate  im- 
plied in  it ;  without  that  the  demon- 
stration could  not  stand.  The  circle 
being  now  described,  let  us  proceed  to 
the  consequence.  **  Since  B  C  D  is  a 
circle,  the  radius  B  A  is  equal  to  the 
radius  C  A. "  B  A  is  equal  to  C  A,  not 
because  B  0  D  is  a  circle,  but  because 
B  C  D  is  a  figure  with  the  radii  equal. 
Our  warrant  for  assuming  that  such  a 
figure  about  the  centre  A,  with  the 
radius  B  A,  may  be  made  to  exist)  is 
the  postulate.  Whether  the  admissi- 
bility of  these  postulates  rests  on 
intuition,  or  on  proof,  may  be  a  matter 
of  dispute ;  but  in  either  case  they 
are  the  premises  on  which  the  theo- 
rems depend;  and  while  these  are 
retained  it  would  make  no  difference 


in  the  certainty  of  geometrical  truths, 
though  every  definition  in  Euclid, 
and  every  technical  term  therein 
defined,  were  laid  aside. 

It  is,  perhaps,  superfluous  to  dwell 
at  so  much  length  on  what  is  so  nearly 
self-evident ;  but  when  a  distinction, 
obvious  as  it  may  appear,  has  been 
coufounded,  and  by  powerful  intel- 
lects, it  is  better  to  say  too  much 
than  too  little  for  the  purpose  of  ren- 
dering such  mistakes  impossible  in 
future.  I  will,  therefore,  detain  the 
reader  while  I  point  out  one  of  the 
absurd  consequences  flowing  from  the 
supposition  that  definitions,  as  such, 
are  the  premises  in  any  of  our  reason- 
ings, except  such  as  relate  to  wordsonly. 
If  this  opposition  were  true,  we  might 
argue  correctly  from  true  premises, 
and  arrive  at  a  false  conclusion.  We 
should  only  have  to  assume  as  a  pre- 
mise the  definition  of  a  nonentity  ;  or 
rather  of  a  name  which  has  no  entity 
corresprjnding  to  it.  Let  this,  for 
instance,  be  our  definition  : 

A  dragon  is  a  serpent  breathing 
flame. 

This  proposition,  considered  only 
as  a  definition,  is  indisputably  correct. 
A  dragon  ia  a  serpent  breathing 
flame  :  the  word  meana  that.  The 
tacit  assumption,  indeed,  (if  there 
were  any  such  understood  assertion,) 
of  the  existence  of  an  object  with 
properties  corresponding  to  the  defi- 
nition, would,  in  the  present  instance, 
be  false.  Out  of  this  definition  we 
may  carve  the  premises  of  the  follow- 
ing syllogism  : 

A  dragon  is  a  thing  which  breathes 
flame  : 

A  dragon  is  a  serpent  : 
From  which  the  conclusion  is. 

Therefore  some  serpent  or  serpents 
breathe  flame :  — 
an  unexceptional  syllogism  in  the  flrst 
mode  of  the  third  figure,  in  which 
both  premises  are  true  and  yet  the 
conclusion  false  ;  which  every  logician 
knows  to  be  an  absurdity.  The  con- 
clusion being  false  and  the  syllogism 
correct,  the  premises  cannot  be  true. 
But  the  premises,  consvdet^^  «i&^«ss\.'9^ 
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of  a  definition,  are  true.  Therefore, 
the  premises  considered  as  parts  of  a 
definition  cannot  be  the  real  ones. 
The  real  premises  must  be — 

A  dragon  is  a  reaUy  existing  thing 
which  breathes  flame  : 

A    dragon     is    a    really    existing 
serpent : 
which  implied  premises  being  false, 
the  falsity  of  the  conclusion  presents 
no  absurdity. 

If  we  would  determine  what  con- 
clusion follows  from  the  same  osten- 
sible premises  when  the  tacit  assump- 
tion of  real  existence  is  left  out,  let 
us,  according  to  the  recommendation 
in  a  previous  page,  substitute  means 
for  is.     We  then  have — 

Dragon  is  a  word  rtieaning  a  thing 
which  breathes  flame  : 

Dragon    is    a    wo7*d    meaning    a 
serpent  : 
Prom  which  the  conclusion  is, 

Some  woixl  or  words  whicJi  mean 
a  serpent,  also  mean  a  thing 
which  breathes  flame  : 
where  the  conclusion  (as  well  as  the 
premises)  is  true,  and  is  the  only  kind 
of  conclusion  which  can  ever  follow 
from  a  definition,  namely,  a  proposi- 
tion relating  to  the  meaning  of 
words. 

There  is  still  another  shape  into 
which  we  may  transform  this  syl- 
logism. We  may  suppose  the  middle 
term  to  be  the  designation  neither  of 
a  thing  nor  of  a  name,  but  of  an  idea. 
We  then  have — 

The  idea  of  a  dragon  is  an  idea  of 
a  thing  which  breathes  flame  : 

The  idea  of  a  dragon  is  an  idea  of 
a  serpent : 

Therefore,  there  is  an  idea  of  a 
serpent,  which  is  an  id^a  of  a  thing 
breathing  flame. 

Here  the  conclusion  is  true,  and 
also  the  premises ;  but  the  premises 
are  not  definitions.  They  are  pro- 
positions affirming  that  an  idea  exist- 
ing in  the  mind  includes  certain  ideal 
elements.  The  truth  of  the  conclu- 
sion follows  from  the  existence  of  the 
psychological  phenomenon  called  the 
idea  of  a  dragon  ;  and  therefore  still 


from  the  tacit  assumption  of  a  matter 
of  fact.* 

When,  as  in  this  last  syllogism,  the 
conclusion  is  a  proposition  respecting 
an  idea,  the  assumption  on  which  it 
depends  may  be  merely  that  of  the 
existence  of  an  idea.  But  when  the 
conclusion  is  a  proposition  concerning 
a  Thing,  the  postulate  involved  in  the 
definition  which  stands  as  the  appar- 
ent premise  is  the  existence  of  a  thing 
conformable  to  the  definition,  and  not 
merely  of  an  idea  conformable  to  it. 
This  assumption  of  real  existence  we 
always  convey  the  impression  that  we 
intend  to  make  when  we  profess  to 

*  In  the  only  attempt  which,  so  far  as  I 
know,  has  l3een  made  to  refute  the  preced- 
ing argumeiitatiou,  it  is  mtiiutained  that 
in  the  first  form  of  the  syllogism, 

A  dragon   is   a   thing  which  breutbcs 
flame, 

A  dragon  is  a  serpent, 

Therefore  some  serpent  or  serpents 
breathe  flame, 
"  there  is  just  as  much  truth  in  the  con- 
clusion as  there  is  in  the  premises,  or, 
rather  no  more  in  the  latter  than  in  the 
former.  If  the  genenil  name  serpent  in- 
cludes both  real  and  imaginary  serpents, 
there  is  no  falsity  in  the  conclusion  ;  if 
not,  there  is  falsity  in  the  minor  premise." 

Let  us,  then,  try  to  set  out  the  syllogism 
on  the  hypothesis  that  the  name  serpent 
includes  imaginary  serpents.  We  shall 
find  that  it  is  now  necessary  to  alter  the 
predicates :  for  it  cannot  be  asserted  that 
an  imaginary  creature  breathes  flame ;  in 
predicating  of  it  such  a  fact,  we  assert  by 
the  most  positive  implication  that  it  is 
real  and  not  imaginary.  The  conclusion 
must  run  thus,  "Some  serpent  or  serpents 
either  do  or  are  imagined  to  breathe  flame." 
And  to  prove  this  conclusion  by  the  in- 
stance of  dragons,  the  premises  must  be, 
A  dragon  is  imagined  as  breathing  flame. 
A  dragon  is  a  (real  or  imaginary)  serpent : 
from  which  it  undoubtedly  follows,  that 
there  are  serpents  which  are  imagined  to 
breathe  flame ;  but  the  major  premise  is 
not  a  definition,  nor  part  of  a  definition ; 
which  is  all  that  I  am  concerned  to  pi*ove. 

Let  us  now  examine  the  other  assertion 
— that  if  the  word  serpent  stands  for  none 
but  real  serpents,  the  minor  premise  (a 
dragon  is  a  sei*pent)  is  false.  This  is  exactly 
what  I  have  myself  said  of  the  premise, 
considered  as  a  statement  of  fact :  but  it 
is  not  false  as  part  of  the  definition  of  a 
dragon  ;  and  since  the  premises,  or  one  of 
them,  mtist  be  false,  (the  conclusion  being 
so,)  the  real  premise  cannot  be  the  defini- 
tion, which  is  true,  but  the  statement  of 
fact  which  is  false. 


!  which  is  alrcad; 
known  to  be  n  iiwue  of  roally 
objects.  On  this  accoont  it 
the  aBsiiinption  was  not  necessarily 
implied  iu  the  definition  of  n  dragon, 
while  there  waa  no  doubt  af  its  being 
included  in  thu  definition  of  a  circle. 

S  6.  One  nf  the  circnmstancea  which 
have  contributed  to  keep  up  the  notion 
that  demonstrative  truthsfollow  from 
definitions  rather  thui  from  the  poatu- 
1»tes  implied  in  those  definitions,  is,  that 
the  postulates,  even  in  those  sciences 
wbiah  are  considered  to  eurpsj»  all 
othera  iu  demonstrative  certainty,  are 
not  always  exactly  true.  It  is  not 
true  that  a  circle  exists,  or  can  be 
djesoribed,   which    has   idl   its  radii 


still 


exaOlg  equal.  SntJi  accuracy  is  ii 
only  ;  it  ts  not  found  in  nature,  ] 
less  con  it  be  realised  by  art.  People 
had  a  difficulty,  therefore,  in  oim- 
oeiviug  that  the  most  certain  of  alt 
conclusions  could  rest  on  premises 
which,  instead  of  being  cortamly  tme, 
are  certainly  not  true  to  the  full  ex- 
tent asserted.  This  apparent  paradox 
will  be  examined  when  we  come  to 
treat  ol  Demonstration ;  where  we 
shall  be  able  to  show  that  as  much  of 
the  pnstalate  is  trae,  as  is  required  to 
support  as  much  a>  is  true  of  the  con- 
clusion. Philosopliers,  however,  to 
whom  this  view  had  not  occurred,  or 
whom  it  did  not  satisfy,  have  thought 
it  indispenBable  that  there  should  be 
found  in  definitions  something  mnre 
certain,  or  at  least  more  accurately 
true,  than  the  implied  postulate  of 
the  real  existence  irf  a  corresponding 
object.  And  this  something  they 
flattered  themselves  they  had  found, 
when  they  laid  it  down  that  a  defini- 

ofthe  D 


e  meaning  of  a  word,  nor 
jDi.  IU  tiie  nature  of  a  thing,  but  of 
an  idea.  Thns,  the  propoHition,  "A 
drcle  ia  a  plane  figure  bounded  by  a 
line  all  the  points  oi  which  an  at  an 
etjnal  distanoe  from  a  pven  point 
within  it,"  was  considered  by  them, 
an  assertion  that  any  real 
l*thatproperty,[which  wmdd 


not  ba  exactly  true,)  but  that  wb 
cancrii'e  a  circle  as  having  it ;  that 
our  abstract  idea  of  a  circle  is  an 
idea  of  a  figure  with  its  radii  exactly 

Conformably  to  this  it  ia  said,  that 
the  subject-matter  of  mathematics, 
and  of  every  other  demonstrative 
science,  is  not  thinga  as  they  really 
exist,  but  abstractions  of  the  mind. 
A  geomstrical  line  is  a  tine  without 
breadth ;  but  no  such  tine  exists  in 
nature;  itisanotionmerely'suggestt;!! 
to  the  mind  by  its  experienceof  nature. 
The  definition  (!t  is  said)  is  a  defini- 
tion of  this  mental  tine,  not  of  any 
octiioi  line ;  and  it  is  only  of  the 
mental  line,  not  of  any  line  exi&ting 
in  nature,  that  the  theorems  of  geo- 
metry are  accurately  true. 

Allowing  thia  doctrine  respecting 
the  nature  of  demonstralive  truth  to 
be  correct  (which,  in  a  subaetjuent 
place,  I  shall  endeavour  to  prove  that 
it  is  not,)  even  on  that  supposition, 
the  conclnsions  which  seem  to  follow 
from  a  definition  do  not  follow  from 
the  definition  aa  suoh,  but  from  an 
implied  postulate.  Even  if  it  be  true 
that  there  is  no  object  in  nature 
annwering  to  the  definition  of  a  tine, 
and  that  the  geometrical  propcrtiea 
of  lines  are  not  true  of  any  lines  in 
nature,  but  only  of  the  idea  of  a  line  ; 
the  deGnition,  at  all  eventK,  postulates 
the  real  existence  of  such  an  idea :  it 
assumes  that  the  mind  can  frame,  or 
rather  has  framed,  the  notion  of  length 
without  breadth,  and  without  any 
other  sensible  property  whatever.  To 
me,  indeed,  it  appears  that  the  mind 

nceive  length  without  breadth  ; 
only,  in  contemplating  objects, 
attend  to  their  length,  exclusively  of 
their  other  sensible  qualities,  and  so 
detennine  what  properties  may  he 
predicated  of  thtm  in  virtue  of  their 
length  alone.  If  this  be  true,  the 
po^ate  involved  in  the  geometrical 
definition  of  a  line  is  the  real  exiat- 
nee,  not  of  length  without  breadth, 
>ut  merely  of  length,  that  la,  of  long 
ibjecta.       This   is    nuite    enovnt^v  \a 
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support  all  the  tnithB  (if  (jeotnptrj', 
«inoe  every  property  of  a  geonietrioal 
line  is  reftily  s  property  of  all  phyaicsl 
Dbjecti  in  so  tti  as  poBBGBsing  length. 
But  even  what  I  hold  to  be  the  false 
doctrine  on  the  Bubject,  leaTta  tlie 
conclusion   that  our  reowmings  are 

Sounded  on  the  matters  offset  posGu- 
ttd  in  definitions,  and  not  on  the  ds- 
finitiuns  tbemaelves,  entirely  unaSect- 
ed ;  and  accordingly  this  conclnsion  is 
Due  which  I  have  in  oooimou  vrith  Dr. 
■Whewell,  in  his  PliUoiop/iy  of  the  In- 
duefMC&ienMi:  though,  on  tlienitture 
of  demmutrative  truth,  Dr.  Wlmweirs 
opinions  aro  greatly  at  vacinnctt  with 
tnine.  And  here,  aa  in  many  other 
instances,  I  ghtdlj  acknowledge  that 
las  writhigs  ore  eminently  serviceable 


..  a.e 


from 


D  the  . 


E  of  the  mental 
processes,  even  where  hia   riawi 
speeciiig  the  ultiuiate  uialygit  are 
08  (though  with  unfeigiieti  respect)  I 
cannot  but  r^;ard  OB  fuudanuintfilly 
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S  7.    Althongh,  oocording  to 

opinion  hero  presented,  Defini 
are  properly  of  names  only,  and 
of  thinga,  it  does  not  fallow  from  this 
that  deGnitiona  are  arbitrary.  How 
to  define  a  name,  may  not  only  be  an 
inquiry  of  considerable  diEGcruty  and 
intricacy,  bnt  may  involve  considera- 
tjons  gaiog  deep  into  the  nature  of 
the  things  wliich  are  denoted  by  the 
name.  Such,  for  instance,  are  the 
inqniries  which  form  the  subjects  of 
the  Most  important  of  Plato's  Di 
logues  ;  aa,  "  What  is  rhetoric  T  "  t 
tc^ic  of  the  Gordns,  or  "What 
justice!"  thatoftheEepublic.  Such, 
also,  is  the  question  scornfully  asked 
by  Pilate,  "  What  is  truth  !  *'  and  the 
fundamental  question  with  speculative 
moralists  in  all  ages,  "What  is 

It  would  be  a  mistake  to  represent 
tbesG  difficult  and  noble  inquiries 
having  nothing  in  view  beyond  neo 
taSninEt  the  conventional  meaning  of 
m  name.    They  are  inquiries  not  so 
much  to  determine  what  ie,  as  what 


ihould  be,  the  meaning  ril  t, 
which,  like  other  practical  question 
of  terminology,  requires  for  its  solu- 
l)hat  ws  should  enter,  and  some- 
I  enter  veiy  deeply,  into  the  pro- 
perties not  nierely  of  names  but  of 
the  things  named. 

Although  the  menning  of  every 
concrete  general  name  reeides  in  the 
attributes  which  it  connotes,  ths  ob- 
jeeta  were  named  before  the  attri- 
butes 1  as  appears  from  the  fact  that 
in  all  languiiges,  abstract  names  ars 
mostly  compounds  or  other  deriva- 
tives of  the  concrete  nameij  whkdi 
correspond  to  them.  Oonnotativa 
namee,  therefore,  were,  after  proper 
names,  the  first  wbich  were  used : 
and  in  the  simpler  cast«,  no  doubt,  a 
distinct  conoatation  was  present  t 
the  minds  of  those  who  first  used  lb 
name,  and  was  distinctiy  intended  by 
them  to  be  ooaveyed  by  it.  The 
first  person  who  used  the  word  white, 
aa  applied  to  snow  or  to  any  other 
object,  knew,  no  doubt,  veiy  well  what 
quality  he  Intended  to  predicate,  and 
had  a  perfectly  distinct  conception  in 
his  mind  of  the  attribute  signified  by 
the  name. 

But  where  the  re%mblnnces  and 
differences  on  which  our  classifications 
are  foundi^d  are  not  of  this  palpable 
and  easily  determinable  Idnd  ;  espeiH- 
ally  where  they  consist  not  in  say 
ono  qnality  but  in  a  number  of 
qualities,  the  effects  of  which,  being 
blended  together,  are  not  very  eaailj 
discriminated,  and  referred  each  to 
its  tmc  source  ;  it  often  happens  that 
names  aire  appUed  to  nameanle  objects, 
with  no  distinct  connotation  present 
to  the  minds  of  tho«e  who  apply  them- 
They  are  only  influenced  by  a  general 
resembliuice  between  the  new  object 
and  oil  or  some  of  Uie  old  famuiac 
objects  which  they  h: 
turned  to  call  by  that  name.  Thia, 
aa  we  have  seen,  is  the  law  which 
even  the  mind  of  the  philoaopher  m 
follow,  in  giving  names  to  the  nmple 
elementary  feelings  of  our  nator 
but,  where  the  things  to  be  nam 
are  oumplex  wholes,  v.  philosopher 
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nol  content  with  noticing  a  general 
resemUance;  he  examines  mat  the 
resemUanoe  consists  in :  and  he  onlv 
gives  the  same  name  to  tilings  which 
resemble  one  another  in  tne  same 
definite  particulars.  The  philosopher, 
thereft^e,  habitually  employs  his  gen- 
eral names  with  a  definite  connotation. 
But  language  was  not  made,  and  can 
only  in  some  small  degree  be  mended, 
by  i^iloBopherB.  In  the  minds  of 
the  real  arbiters  of  language,  general 
names,  especially  where  tiie  classes 
they  denote  cannot  be  brought  befwe 
the  tribunal  of  the  outward  senses  to 
be  identified  and  discriminated,  con- 
note little  more  Uian  a  vague  gross 
re«emblance  to  the  things  which  they 
were  earliest,  or  have  been  most, 
accustomed  to  call  by  those  names. 
When,  for  instance,  CMrdinary  persons 
predicate  the  words  just  or  wigut^  of 
any  aetioa,  ndbiU  or  mean  of  any  senti- 
ment, expression,  or  demeanour,  tUUet- 
man  or  thobtiatan  of  any  personage 
figuring  in  pcditics,  do  they  mean  to 
affinn  of  those  various  subjects  any 
determinate  attributes,  of  whatever 
kind  I  No  :  they  merely  recognise, 
as  they  think,  some  likeness,  more  or 
less  vague  and  loose,  between  these 
and  some  other  things  which  they 
hav«  been  accustomed  to  denominate 
or  to  hear  denominated  by  those 
apnellations. 

Language,  as  Sir  James  Mackin- 
t«ih  nsed  to  say  of  governments,  "is 
not  made,  but  grows."  A  name  is 
not  imposed  at  once  and  by  {»revious 
purpose  upon  a  dais  of  objects,  but  is 
first  M>plied  to  one  thing,  and  then 
exteiK^d  bv  a  series  of  transitions  to 
another  and  another.  By  this  {Mrooess 
(as  has  been  remarked  by  several 
writers,  and  illustrated  with  great 
force  and  deamess  by  Dugald  Ste- 
wart in  his  Philosophical  Essays)  a 
name  not  unf  requently  passes  by  suc- 
cessive links  qH  resemblance  from  one 
object  to  another,  until  it  becomes 
applied  to  things  having  nothing  in 
common  with  the  first  things  to  which 
the  name  was  given ;  which,  how- 
ever, do  not,  for  that  reason,  drop  the 


name;  so  that  it  at  last  denotes  a 
confused  huddle  of  objects,  havinsr 
nothing  whatever  in  common ;  and 
connotes  nothing,  not  even  a  vague 
and  general  resemblance.  When  a 
name  has  fallen  into  this  state,  in 
which  by  predicating  it  of  any  object 
we  assert  literally  nothing  about  the 
object,  it  has  become  unfit  for  the 
purposes  either  of  thought  or  of  the 
communication  of  thought;  and  can 
only  be  made  serviceable  by  stripping 
it  of  some  part  of  its  multifarious 
denotation,  and  confining  it  to  objects 
possessed  of  some  attributes  in  com- 
mon, which  it  may  be  made  to  con- 
note. Such  are  the  inconveniences  of 
a  language  which  ''is  not  made,  but 
grows."  Like  the  governments  which 
are  in^  a  similar  case,  it  may  be  com- 
pared to  a  road  which  is  not  made,  ■ 
but  has  made  itself :  it  requires  con- 
tinual mending  in  order  to  be  passable. 
From  this  it  is  already  evident  why 
the  question  respecting  the  definitioa 
of  an  abstract  name  is  often  one  of  so 
much  difficulty.  The  question,  What 
is  justice  ?  is,  in  other  words.  What 
is  tiie  attribute  which  mankind  mean 
to  predicate  when  they  call  an  action 
just  ?  To  which  the  first  answer  is, 
that  having  come  to  no  precise  agree- 
ment on  the  point,  they  do  not  mean 
to  predicate  distinctly,  any  attribute 
at  alL  Nevertheless,  all  believe  that 
there  is  some  common  attribute  be- 
longing to  all  the  actions  which  they 
are  in  the  habit  of  calling  just  Th^ 
question  then  must  be,  whether  there 
is  any  such  common  attribute  ?  and, 
in  the  first  place,  whether  mankind 
agree  sufficiently  with  one  another  as 
to  the  particular  actions  which  they 
do. or  do  not  call  just,  to  render  the 
inquiry,  what  quality  those  actions 
have  in  common,  a  possil^  one :  if  so, 
whether  the  actions  really  have  any 
quality  in  common ;  and  if  they  have, 
what  it  is.  Of  these  three,  the  first 
alone  is  an  inquiry  into  usage  and 
convention ;  the  c^er  two  are  in- 
quiries into  matters  of  fact.  And  if 
the  woond  question  (whether  the 
actions  form  a  dsaa  ^  «X^  Viaa  \^«xx 
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answered  negativelj.  there  TCTaainfi  a 
fourth,  often  mnTearduougtliaiiaJltlie 
rest,  namely,  how  best  to  fona  a  class 
u-tificially,  which  the  name  may  de- 

And  here  it  is  fitting  to  remark, 
that  the  ntudy  of  the  spontaneous 
growth  of  langu^es  i«  of  the  utmost 
importance  to  those  whn  would  logi- 
cally remodel  them.  The  classifica- 
tioiLS  nidely  made  by  established  Ian- 
^age,  when  retouched,  aa  they  almost 
all  require  to  be,  by  the  hands  of  the 
logician,  are  often  in  themselves  excel- 
lently suited  to  hia  purposea.  As 
compared  with  the  clBBsiGcations  of  a 
philosopher,  they  are  like  the  custo- 
mary law  of  a  conntry,  which  has 
grown  up  as  it  were  spontaneously, 
compared  wttb  laws  methodised  and 
digested  into  a  code  :  the  former  are 
a  far  less  perfect  infltniment  than  the 
latter ;  but  being  tlie  result  of  a  long, 
though  unscientific,  course  of  eiperi- 
ence,  tbey  contun  a  masR  of  materials 
which  may  be  made  very  usefully 
avulahle  in  the  formation  of  the 
syBtomatic  body  of  written  law.  In 
like  manner,  the  established  grouping 
of  objects  under  a  common  name,  even 
when  founded  only  on  a  gross  and 
genera!  resemblance,  is  evidence,  tn 
the  first  place,  that  the  resemblance 
is  obvious,  and  therefore  considerable  ; 
and,  in  the  next  place,  that  it  is  a 
resemblance  which  has  struck  great 
numbers  of  persons  during  a  series  of 
years  and  ages.  Even  when  a  name, 
by  successive  extensions,  has  cume  to 
be  applied  to  things  among  which 
there  does  not  exist  this  ^ross  resem- 
blance common  to  them  all,  still  at 
evety  step  in  its  progress  we  shall 
find  such  a  resemblance.  And  these 
transitions  of  the  meaning  of  words 
are  often  an  index  to  real  connections 
between  the  things  denoted  by  them, 
which  might  otherwise  escape  the 
notice  of  thfnkers ;  of  those  at  least 
who,  from  naing  a  different  language, 
or  from  any  difference  in  their  habitual 
asBooiatiana,  have  fixed  their  attention 
in  preference  on  some  other  aspect  of 
the  things.     The  history  of  philosophy 


aboimds  in  examples  of  such  over- 
sights, committed  for  wont  of  perceiv- 
ing the  bidden  link  that  connected  to- 
gether the  seemingly  disparate  meaii- 
mgs  of  some  ambiguous  word,* 

Whenever  the  inquiry  into  the 
definition  of  the  name  of  any  real 
object  consists  of  anything  else  than 
a  mere  comparison  of  authorities,  we 
tacitly  assume  that  a  meaning  must 
be  found  for  the  name,  compatible 
with  its  continuing  to  denote,  if  pos- 
sible all,  but  at  any  rate  the  greater 
or  the  more  important  port,  of  the 
things  of  which  it  is  commonly  pre- 
dicated. The  inquiry,  therefore,  mto 
the  definition,  is  an  inquiry  into  the 
resemblances  and  differences  among 
those  things :  whether  there  be  any 
resemblance  running  through  them 
all ;  if  notj  through  what  portion  of 
them  such  a  general  resemblance  con 
be  traced :  and  finally,  what  are  the 
common  attributes,  the  pussession  of 
which  gives  to  them  ail,  or  to  that 
portion  of  them,  the  character  of  re- 
semblance which  has  led  to  their 
being  classed  together.  When  these 
common  attributes  have  been  ascer- 
tained and  specified,  the  name  which 
belongs  in  common  to  the  resembling 
objects  a<!quires  a  distinct  instead  of 
a  vague  connotation  ;  and  by  possess- 


leople  "  (1  have  said  in  nr 


nr  less 

widely  di 

fe^nts;^ 

Datwe 

ntw^ort 

eaeldaoSH 

Kttug  min 
vcly,  KD  u 

will  disoem,  as  it  wore 

rUiough  perhTps  m,°UB 

togiv 

^^^' 

ceuutofil 

bBwJlHouiid 

SX 

;s.vs, 

t,  which   hi. 
Insight  Into 

the  Things,  wlU 

iLtofc™? 

bll^tum- 

iiigon 

thedoubl 

gculuB  of  1 

wUlp 

Siurbe' 

he  doming 

MidJJStfnr? 

him  , 

inceslS. 

Ian,  whn,  1 
onru  Buporl 

obblina  BfUr 
or  wlsiom  by 

rink,  and 

giving  up  ss 

deipei 

tohispr.] 

.  of  bridging 

DEFINITION. 


lOI 


ing  this  distinct  connotation,  becomes 
susceptible  of  definition. 

In  giving  a  distinct  connotation  to 
the  general  name,  the  philosopher  will 
endeavour  to  fix  upon  such  attributes 
as,  while  they  are  common  to  all  the 
things  usually  denoted  by  the  name, 
are  also  of  greatest  importance  in 
themselves ;  either  directly,  or  from 
the  number,  the  conspicuousness,  or 
the  interesting  character,  of  the  con- 
sequences to  which  they  lead.  He 
wiU  select,  as  far  as  possible,  such 
differentice  as  lead  to  the  greatest 
number  of  interesting  propria,  For 
these,  rather  than  the  more  obscure 
and  recondite  qualities  on  which  they 
often  depend,  give  that  general  char- 
acter and  aspect  to  a  set  of  objects 
which    determine    the    groups    into 


which  they  naturally  fall.  But  to 
penetrate  to  the  more  hidden  agree- 
ment on  which  these  obvious  and 
superficial  agreements  depend,  is  often 
one  of  the  most  difficult  of  scientific 
problems.  As  it  is  among  the  most 
difficult,  so  it  seldom  fails  to  be 
among  the  most  important.  And  since 
upon  the  result  of  this  inquiry  re- 
specting the  causes  of  the  properties 
of  a  class  of  things,  there  incidentally 
depends  the  question  what  shall  be 
the  meaning  of  a  word,  some  of  the 
most  profound  and  most  valuable  in- 
vestigations which  philosophy  pre- 
sents to  us  have  been  introduced  by, 
and  have  offered  themselves  imder 
the  guise  of,  inquiries  into  the  defini- 
tion of  a  name. 
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CHAPTER  I. 

or  INTEBENOB,  OB  RBASONINQ  IN 
GVtXEBAli, 

§  I.  In  the  preoeding  Book  we  have 
been  ooonpied  Qofe  with  the  nature  of 
Proof,  but  with  the  natuie  of  Asser- 
tion 1  the  imp<»rt  oonveyed  by  a  Pro- 
posiiiQii,  whether  that  PF(^xisition  be 
true  or  false;  not  the  means  by  which 
to  diaoriminate  true  from  ffJse  Pro- 
poffitiomL  The  prc^r  subject,  how- 
ever, of  Logie  19  Proof.  Before  we 
oonld  understand  what  Proof  is,  it 
wai  neeeitary  to  understand  what 
that  is  to  which  proof  is  applicable ; 
what  that  is  whidi  can  be  a  subject 
of  belief  or  disbelief,  of  f^^rmation  or 
denial :  what,  in  short,  the  different 
kinds  of  Propositions  assert, 

This  preliminary  inquiry  we  have 
proaeoated  to  a  definite  result*  Asser- 
tion, in  the  first  place,  relf^tes  either 
to  ihe  moaning  of  words,  or  to  some 
property  of  the  things  which  words 
tignify.  Assertions  respecting  the 
in— ning  of  words,  imiQDg  which  de- 


finitions are  the  most  important,  hold 
a  place,  and  an  indispensable  ope,  in 
philosophy;  but  as  the  meaning  of 
words  is  essentially  arbitrary,  this 
dass  of  assertions  fire  not  susceptible 
of  truth  or  falsity,  nor  therefore  of 
proof  or  disproof.  Assertions  respect- 
ing Things,  or  what  may  be  called 
Real  Propositions,  in  contradistinction 
to  verbal  ones,  are  of  various  sorts. 
We  have  analysed  the  import  of  each 
sort,  and  have  ascertained  the  nature 
of  the  things  they  relate  to,  and  the 
nature  of  what  they  severally  assert 
respecting  those  things.  We  found 
that  whatever  be  the  form  of  the  pro- 
position, and  whatever  its  nominal 
subject  or  predicate,  the  real  subject 
of  every  proposition  is  some  one  or 
more  facts  or  phenomenc^  of  conscious- 
ness, or  some  one  or  more  of  the 
hidden  causes  or  powers  to  which  we 
ascribe  those  facts ;  and  that  what  is 
predicated  or  asserted,  either  in  the 
affirmative  or  negative,  of  those 
phenomena  or  those  powers,  is  always 
either   Existence,   Oxdeip   \w  "^Xm:^ 


Order  in  Time,  Camation,  or  Resem- 
bliuictr,  Thi«,  then,  is  the  theory  uC 
the  Import  of  Propositions,  reduced 
to  its  ultimate  eTementa  :  but  thera  ia 
imothBr  and  a  tens  abntnise  expression 
for  it,  which,  though  Htoppitig  short 
ill  an  earlier  stage  of  the  analyeiB,  is 
«ufiiciently  icientifio  for  many  of  the 
purposes  for  which  auch  a  geneial 
expreBsion  is  reqaired.  This  expres- 
eion  recognises  the  commonly  received 
distinction  betweenSubject  and  Attri- 
bute, and  gives  the  Following  as  the 
auftlysia  of  the  meaning  of  propoei- 
tioaa : — E  very  Proposition  usserts,  that 
Bome  given  subject  does  or  does  not 
poaaess  Bome  attribute  ;  or  that  some 
nttribnte  is  or  ia  not  (either  in  all  or 
in  some  portion  of  the  subjects  in 
which  it  is  met  with )  conjoined  with 

We  shall  now  for  the  present  take 
out  leave  of  this  portion  of  out  inquiry, 
and  proceed  to  the  peculiar  problem 
of  the  Sdence  oE  Ix^c,  namely,  how 
the  assertions,  of  which  we  have 
analysed  the  import,  are  proved  or 
disproved  ;  such  of  them,  at  least,  as, 
not  being  amenable  to  direct  cod- 
aciousness  or  intuition,  are  oppropriate 
subjects  of  proot 

We  say  of  a  fact  or  statcmant  that  it 
is  proved  when  we  believe  its  truth  by 
reason  of  some  other  tact  or  statement 
from  which  it  is  said  tofoUom.  Most 
of  the  propositiona,  whether  affirma- 
tive or  negative,  universal,  particular, 
or  singular,  vhich  we  believe,  are  not 
believed  on  their  own  evidence,  but 
on  the  ground  of  sometliing  previously 
asatFQted  to,  from  which  they  are  said 


There  is 


positions ;  to  give 
claim  credence  for 

from  Bomethmg  else,  is  to  reason,  m 
'e  aenae  of  the  term. 

the  name  reasoning  is  coufined  to  the 
form  of  inferHuci!  which  ia  tetmed 
ratiodnation,  and  of  which  the  syl- 
logism is  the  general  type.  The 
reasons  for  nut  conforming  to  this 
restricted  use  uf  the  term  were  stated 


in  on  earlier  stage  of  ou 
additional  motives  will 
by  the  considerations  oi 
now  about  to  enter. 


S  z.  In  proceeding  to  take  into  con- 
sideration the  cases  in  which  infer- 
ences can  legitimately  be  drawn,  we 
shall  first  mention  some  cases  in 
which  tbe  inference  is  apparent,  not 
real ;  and  which  require  notice  chiefly 
that  they  may  not  be  confounded  with 
cases  of  inference  properly  so  colled. 
This  occurs  when  the  proposition 
oateoaibly  inferred  from  anoUier  ap- 
pears on  analysis  to  be  merely  a  re- 
petition of  the  same,  or  part  of  the 
some,  assertion  which  was  contained 
in  the  Erst.  All  the  caaea  mentioned 
in  books  of  Logic  as  examples  of 
»juipoUency  or  equivalen " "  - '  -  - 
poaitioua  ore  t '  "  '        ' 


i  this  nature. 


^  !,  Nom 
able  of  reason,  for  every  man  is 
rational ;  or.  All  men  are  mortal,  for 
no  man  is  exempt  fn^m  death ;  it 
would  be  plain  that  we  were  not 
proving  the  proposition,  but  only  ap- 
pealing to  another  mode  of  wording 
it,  which  may  or  may  not  be  more 
readily  comprehensible  by  the  hearer, 
or  better  adapted  to  suggent  the  real 
proof,  but  which  contains  in  itself  no 
shadow  of  proof. 

Another  case  is  where,  from  an 
universal  proposition,  we  affect  to 
infer  another  which  differs  from  it 
only  in  being  particular  :  as  All  A  is 
B,  therefore  Some  A  is  B  :  No  A  is 
B,  therefore  Some  A  is  not  B.  This, 
too,  ia  not  to  include  one  proposition 
from  another,  but  to  repeat  a  second 
time  something  which  had  been  as- 
serted at  fii'st  i  with  the  difference, 
that  we  do  not  here  repeat  the  whole 
of  the  previous  assertion,  but  only  an 
indeflnite  part  of  it. 

A  third  case  is  where  the  ante- 
cedent liaving  afhrmed  a  predicate  of 
a  given  subject,  the  consequent  affirm* 
of  the  same  subject  sometliing  already 
connoteil  by  the  former  predicate:  as, 
Socrates  ia  a  man,  therefore  Socrates 
is  a  living  creature  ;  where  all  that  is 
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connoted  by  living  creature  was  afiBrm- 
ed  of  Socrates  when  he  was  asserted 
to  be  a  man.  If  the  propositions  are 
negative,  we  must  invert  their  order, 
thus :  Socrates  is  not  a  living  creature, 
therefore  he  is  not  a  man  ;  for  if  we 
deny  the  less,  the  greater,  which  in- 
cludes it,  is  sJready  denied  by  impli- 
cation. These,  therefore,  are  not 
really  cases  of  inference  ;  and  yet  the 
trivial  examples  by  which,  in  manuals 
of  Logic,  the  rules  of  the  Syllogism  are 
illnstiated,  are  often  of  tius  ill-chosen 
kind ;  formal  demonstrations  of  con- 
clusions to  which  whoever  understands 
the  terms  used  in  the  statement  of  the 
data,  has  already,  and  consciously, 
assented.* 

The  most  complex  case  of  this  sort 
of  apparent  inference  is  what  is  called 
the  Conversion  of  Propositions,  which 
consists  in  turning  the  predicate  into 
a  subject,  and  the  subject  into  a  pre- 
dicate, and  framing  out  of  the  same 
terms  thus  reversed  another  proposi- 
tion, which  must  be  true  if  the  former 
is  true.  Thus,  from  the  particular 
affirmative  proposition.  Some  A  is  B, 
we  may  infer  that  Some  B  is  A.  From 
the  universal  negative.  No  A  is  B,  we 
may  conclude  that  No  B  is  A.  From 
the  universal  affirmative  proposition, 
All  A  is  B,  it  cannot  be  inferred  thal^ 
All  B  is  A ;  though  all  water  is  liquid, 
it  is  not  implied  that  all  liquid  is 
water;  but  it  is  implied  that  some 
liquid  is  so ;  and  hence  the  proposition. 
All  A  is  B,  is  legitimately  convertible 
into  Some  B  is  A.  This  process, 
which  converts  an  universal  proposi- 
tion into  a  particular,  is  termed  con- 
version per  (iccidem.  From  the  pro- 
position, Some  A  is  not  B,  we  cannot 
even  infer  that  some  B  is  not  A; 
though  some  men  are  not  Englishmen, 
it  does  not  follow  that  some  English- 
men are  not  men.     The  only  mode 

*  The  different  cases  of  iEquipoUency, 
or  "  Equivalent  Prepositional  Forms,"  are 
f^efc  forth  with  some  fulness  in  Professor 
Bain's  Logic.  One  of  the  commonest  of 
these  changes  of  expression,  that  from 
affirming  a  proposition  to  denying  its  nega- 
tive, or  vice  ver$dt  Mr.  Bain  designates, 
very  happily,  by  the  name  ObversioD. 


usually  recognised  of  converting  a 
particular  negative  proposition,  is  in 
the  form,  Some  A  is  not  B,  therefore, 
something  which  is  not  B  is  A ;  and 
this  is  termed  conversion  by  contra- 
position. In  this  case,  however,  the 
predicate  and  subject  are  not  merely 
reversed,  but  one  of  them  is  changed. 
Instead  of  [A]  and  [B],  the  terms  of 
the  new  proposition  are  [a  thing  which 
is  not  B],  and  [A].  The  original  pro- 
position, Some  A  is  not  B,  is  first 
changed  into  a  proposition  sequipollent 
with  it.  Some  Ais  **  &  thing  which  is 
not  B ; "  and  the  proposition,  being 
now  no  longer  a  particular  negative, 
but  a  particular  affirmative,  admits  of 
conversion  in  the  first  mode,  or,  as  it 
is  called,  simple  conversion.* 

In  all  these  cases  there  is  not  really 
any  inference  ;  there  is  in  the  conclu- 
sion no  new  truth,  nothing  but  what 
was  already  asserted  in  the  premises, 
and  obvious  to  whoever  apprehends 
them.  The  fact  asserted  in  the  con- 
clusion is  either  the  very  same  fact,  or 
part  of  the  fact,  asserted  in  the  original 
proposition.  This  follows  from  our 
previous  analysis  of  the  Import  of 
Propositions.  When  we  say,  for  ex- 
ample, that  some  lawful  sovereigns  are 
tyrants,  what  is  the  meaning  of  the 
assertion  ?  That  the  attributes  con- 
noted by  the  term  "  lawful  sovereign," 
and  the  attributes  connoted  by  the 
term  "tyrant,"  sometimes  coexist  in 
the  same  individual  Now  this  is  also 
precisely  what  we  mean  when  we  say 
that  some  tyrants  are  lawful  sove- 
reigns ;  which,  therefore,  is  not  a  second 
proposition  inferred  from  the  first,  any 
more  than  the  English  translation  of 
Euclid's  elements  is  a  collection  of 
theorems  different  from,  and  conse- 
quences of,  those  contained  in  the 
Greek  original.  Again,  if  we  assert 
that  no  great  general  is  a  rash  man, 
we  mean  that  the  attributes  connoted 
by  "  great  general,"  and  thoseconnoted 

*  As  Sir  William  Hamilton  has  pointed 
out,  "  Some  A  is  not  B"  may  also  be  con- 
verted in  the  following  form :  "  No  B  ia 
tome  A."  Some  men  are  not  negroes; 
therefore,  No  negroes  are  tome  men  (e.g, 
Europeans). 


by  "  radi,"  nevei  ooeKirt  in  the  name 
■ubjpct;  whiohisolBo  theexBctmeain- 
ingwhiohwouldbe  enpresaed  by  uay  ing, 
thftt  no  rash  man  is  A  f;reivt  gencnd. 
Whan  we  sny  that  nil  quadniptMls  ore 
w»rin-bloode(i,  we  ssBert,  not  only  thiit 
the  attributes  connoted  by  "quad- 
ruped "  and  thoie  aannottid  by  "  warm- 
bluoded  ''  gometiinca  cueiitit,  biit  that 
the  loroier  never  exist  without  the 
latter;  now  the  propoaition,  8ume 
warm-blooded  creature*  are  qnulra- 
pedfl,  expresBea  the  first  half  iit  this 
meaning,  dropping  the  latter  lialf ; 
andthureforehaBb^nalrewlyaffinned 
in  the  antecedent  propnaitlon,  All 
ituadnipedB  are  warm-blooded.  But 
that  aU  warm-bloodsd  enatiirei  are 

aiiadruped«,  or,  in  other  words,  that 
%B  attributea  oiimoted  by 
blooded  "  never  exiiit  without  those 
coDDDted  by  "  quadruped,"  has  nut 
been  asserted,  and  cnnnut  be  laferred. 
In  order  to  reassert,  in  an  inverted 
fona,  the  whole  nf  what  WM  afSr 
in  the  pniposition,  All  ijuodrupedt 
warm-blooded,  we  must  convert  it  by 
oontraposition,  thus.  Nothing;  which 
is  not  warm-blooded  ia  a  quodniped. 
This  proposition,  and  the  one  from 
which  it  IS  derived,  are  oiactly  eqi 
valent,  and  eit}ier  nf  them  may  bo 
substibatEd  for  the  other ;  for,  to  naj 
that  when  the  attributee  of  a  quad- 
ruped are  present,  those  of  a  warm- 
bluoded  creature  are  present,  is  to  aaj 
that  when  the  latter  ore  absent  the 
furmer  are  absent. 

In  a  manual  for  young  fltudents,  it 
wi»ild  be  proper  to  dwell  at  gieatei 
length  un  the  conversion  and  tequi- 
pollenoyof  propositions.  For  though 
that  cannot  be  called 

^^^^^inforeiioe  which  is  a  me 

^^^^Kbl  ditlerent  words  of  what  had  been 


asserted  before,  there  Jb  no  more  im- 
portant iiitetleotual  habit,  nor  any  the 
cultivation  u(  which  falls  more  strintly 
within  the  province  of  the  art  of  lopo, 
"lan  that  of  discerning  rapidly  and 
ircly  the  identity  of  on  assertioa 
hen  disguised  under  diversity  of 
languo^.  That  important  chapter  in 
logical  trcatiees  which  relates  to  the 
Opposition  of  Propueitions,  and  the 
excellent  technical  lan^iage  which 
logie  proviile«  for  dietinguishlng  the 
different  kluds  or  modes  of  imposition, 
if  use  chiefly  for  this  purpose. 
Such  ooniiiderations  aa  these,  that  con- 
trary propottitions  may  both  be  false, 
but  cannot  lioth  be  true  ;  that  sub- 
ooutrary  propoaitions  may  both  Im 
true,  bnt  cannot  both  loe  false ;  that 
of  two  contradictory  propoaitions  one 
must  b«  true  and  the  ether  false ;  that 
of  two  snbaltemate  propoaitiona  the 
truth  of  the  universal  proven  the  truth 
of  the  particiiUr,  and  the  falsity  of  the 
particular  provea  the  falsity  of  the 
HaiTOreal,bntnDtvicetw»iJ,-*  areapt 
to  appear,  at  first  sight,  very  technical 
and  mysterious,  but  when  explained, 
seem  almost  too  obvious  to  require  bo 
formiil  a  statement,  since  the  some 
amount  of  explanation  whiob  is  neces- 
sary to  makethe  principlea  intetligible, 
would  enable  the  trutlis  which  they 
convoy  to  be  apprehended  in  any  par- 
ticular case  which  can  occur.  In  this 
respect,  however,  these  axioms  of  logic 
are  on  a  level  with  those  at  mathe- 
matics. That  things  which  are  eqoal 
to  the  same  thing  are  equal  to  one 
another,  is  an  obvious  in  any  paiticnlar 
CASH  aa  it  is  in  the  general  statement ; 
and  if  no  such  general  maxim  had  ever 
been  laid  down,  the  demonstrationB 
in  Euclid  would  never  have  halted  for 


my  difiiculty  in  stt^pping  w 


IS  the 


4!*2len 
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gap  which  this  axiom  at  present  serves 
to  bridge  over.  Yet  no  one  has  ever 
censored  writers  on  geometry  for 
placing  a  list  of  these  elementary 
genenJisations  at  the  head  of  their 
treatises,  as  a  first  exercise  to  the 
learner  of  the  faculty  which  will  be 
required  in  him  at  every  step,  that  of 
apprehending  a  general  truth.  And 
the  student  ci  logics  in  the  discussion 
even  of  such  truths  as  we  have  cited 
above,  acquires  habits  of  circumspect 
interpretation  of  words,  and  of  exactly 
measuring  the  length  and  breadth  of 
his  assertions,  which  are  among  the 
most  indispensable  conditions  of  any 
eonsiderable  mental  attainment,  and 
which  it  is  one  of  the  primary  objects 
of  logical  discipline  to  cultivate. 

§  3.  Having  noticed,  in  order  to  ex- 
elude  from  the  province  of  Reasoning 
or  Inference  properly  so  called,  the 
eases  in  which  the  progression  from 
one  truth  to  another  is  only  apparent, 
the  logical  consequent  being  a  mere 
repetition  of  the  logical  antecedent ; 
we  now  pass  to  those  which  are  cases 
of  inference  in  the  proper  acceptation 
of  the  term,  those  in  which  we  set  out 
from  known  truths,  to  arrive  at  others 
really  distinct  from  them. 

Reascming,  in  the  extended  sense  in 
which  I  use  the  term,  and  in  which  it 
is  synonymous  with  Inference,  is  popu- 
larly said  to  be  of  two  kinds  :  reason- 
ing from  particulars  to  generals,  and 
reasoningfrom  generals  to  particulars ; 
the  former  being  called  Induction,  the 
latter  Ratiocination  or  Syllogism.  It 
will  presently  be  shown  that  there  is 
a  third  species  of  reasoning,  which  falls 
nnderneitherof  these  descriptions,  and 
which,  nevertheless,  is  not  only  valid, 
but  is  the  foundation  of  both  the  others. 

It  is  necessary  to  observe,  that  the 
expressions,  reasoning  from  particulars 
to  generals,  and  reasoning  from  gene- 
rals to  particulars,  are  recommended 
by  brevity  rather  than  by  precision, 
and  do  not  adequately  mark,  without 
the  aid  of  a  commentary,  the  distinc- 
tion between  Induction  (in  the  sense 
now  adverted  to)  and  Ratiocination. 


The  meaning  intended  by  these  ex- 
pressions is,  that  Induction  is  inferring 
a  proposition  from  propositions  less 
general  than  itself,  and  Ratiocination 
is  inferring  a  proposition  from  proposi- 
tions eqvally  or  more  general.  Wlien, 
from  the  observation  of  a  number  of 
individual  instances,  we  ascend  to  a 
general  proposition,  or  when,  by  com- 
bining a  number  of  general  proposi- 
tions, we  conclude  from  them  another 
proposition  still  more  general,  the  pro- 
cess, which  is  substantially  the  same 
in  both  instances,  is  called  Induction. 
When  from  a  general  proposition,  not 
alone  (for  from  a  single  proposition 
nothing  can  be  concluded  which  is  not 
involved  in  the  terms),  but  by  combin- 
ing it  with  other  propositions,  we  infer 
a  proposition  of  the  same  degree  of 
generality  with  itself,  or  a  less  general 
proposition,  or  a  proposition  merely 
individual,  the  process  is  Ratiocina- 
tion. When,  in  short,  the  conclusion 
is  more  general  than  the  largest  of  the 
premises,  the  argument  is  commonly 
called  Induction  ;  when  less  general, 
or  equally  general,  it  is  Ratiocination. 

As  all  experience  begins  with  indi- 
vidual cases,  and  proceeds  from  them 
to  generals,  it  might  seem  most  con- 
formable to  the  natural  order  of  thought 
that  Induction  should  be  treated  of 
before  we  touch  upon  Ratiocination. 
It  will,  however,  hie  advantageous,  in 
a  science  which  aims  at  tracing  our 
acquired  knowledge  to  its  sources, 
that  the  inquirer  should  commence 
with  the  latter  rather  than  with  the 
earlier  stages  of  the  process  of  con- 
structing our  knowledge  ;  and  should 
trace  derivative  truths  backward  to  the 
truths  from  which  they  are  deduced, 
and  on  which  they  depend  for  their 
evidence,  before  attempting  to  point 
out  the  original  spring  from  which  both 
ultimately  take  their  rise.  The  ad- 
vantages of  this  order  of  proceeding 
in  the  present  instance  will  manifest 
themselves  as  we  advance,  in  a  man- 
ner superseding  the  necessity  of  any 
further  justification  or  explanation. 

Of  Induction,  therefore,  we  shall 
say  no  more  at  ]pTe«en.\.,  \.Wxi  VJtc^V*  *\^ 


It  leut  is,  without  donbt,  a,  process 
d  real  inference.  The  cunuluaiuii  in 
1  induction  embraees  uuni  thati  is 
PoDDtained  in  the  premises.  Ttie  prin- 
1  tiple  or  law  oulleuted  frum  particolar 
r  iiutuices,  the  gBaeml  pinpusition  in 
which  vre  embody  the  reault  of  our 
eiperienoe,  covers  &  much  larger  ex- 
teat  of  ground  than  the  individual 
experimeiita  which  form  its  basis.  A 
principle  ascertained  b;  exporience  is 
ninre  than  a  mere  Bumming;  up  of 
what  baa  been  apeoifioally  obaerved 
in  the  individual  cases  which  have 
been  examined  ;  It  id  &  genetalUaCion 
^^unded  on  those  cases,  and  expres- 
Bive  of  our  belief  that  what  we  there 
found  true  is  true  in  an  indeliiute 
number  of  oases  which  we  have  not 
uxamined,  and  are  never  likely  to 
The  nature  and  grounds 
(  this  inference,  and  the  conditions 
^ary  to  make  it  legitimate,  will 
s  the  subject  of  discussion  in  the 
^ird  Book :  bnt  that  such  inference 
,  illy  takes  pliice  is  not  soseeptible  of 
Bcpeation.  In  every  indoction  wa  pro- 
t'beed  fnim  truths  which  we  knew  to 
p^tcutha  which  we  did  not  know  ;  from 
ts  certified  by  obserration  to  facts 
which  we  have  not  observed,  and  even 
to  tacts  not  capable  of  being  now  ob- 
served ;  future  facts,  for  example  ; 
but  which  we  do  nr)t  hesitate  to  be- 
lieve on  the  sols  evidence  uE  the  in- 
duction itself. 

Induction,  then,  ia  a  real  process  of 
Keaaooing  or  Inference.  Whether, 
and  in  what  sense,  as  much  can  be 
Bud  of  the  Syllogism,  remains  to  be 
determined  by  the  exnmination  into 
which  wo  are  about  to  enter. 


E 


CHAPTER  II. 


The  analysia  of  the  SjUogiam 
has  been  so  accurately  and  fully  per- 
formed in  the  common  manuals  of 
Logio,  that  in  the  present  work,  which 
ia  not  designed  as  a  maniutl,  it  is 
fufBcient   to    recapitulate,    menioWiE 


caunl,  the  leading  reaulta  of  that 
analysis,  aa  a  foundation  for  the  re- 
marks to  bo  afterwards  made  on  the 
fimotions  of  the  Syllogism,  and  the 
place  which  it  holds  in  sciencu. 

To  a  Ifgitimate  eyllogism  it  is 
eaaentiol  that  there  should  be  three, 
and  no  more  than  three,  propositions, 
namely,  the  conclusion,  or  propositioi 
to  be  proved,  and  two  other  propoai 
tions  which  together  prove  it,  am 
which  are  called  the  premises.  It  i 
essential  that  there  should  be  three, 
and  no  more  than  three,  terma, 
namely,  the  subject  and  predicate  of 
the  conclusion,  and  another  called  the 
middle  term,  which  must  be  founc 
both  premises,  since  it  is  by  meani 
it  that  the  other  two  terms  are  to 
connected  together.  The  predicate  of 
the  coDcluaion  ia  called  the  major 
term  of  the  syllogism  ;  the  subject  of 
the  conclusion  ia  called  the  minor 
term.  As  there  can  be  but  threa 
tcrma,  the  major  and  minor  terms 
muEt  each  be  found  in  one,  and  only 
one  of  the  premises,  together  with 
the  middle  term  which  is  in  them 
both.  The  premise  which  contains 
middle  term  and  the  major  term  is  cal  led 
the  major  premise  ;  that  which  a 
tains  the  middle  term  and  the  mil 
term  is  called  the  minor  premise. 

Syllogisms  are  divided  by  bo: 
logicians  into  three  Jlgam,  by  others 
into  four,  according  to  the  position  of 
the  middle  term,  which  may  either  be 
the  subject  in  both  premises,  the  pre- 
dicate in  both,  or  Uie  subject  in 
and  the  predicate  in  the  other.  ' 
most  common  esse  is  that  in  wl 
the  middle  term  is  the  subject  of  the 
major  premise  and  the  predicate  of 
the  minor.  This  is  reckoned  as  the 
firat  figure.  When  the  middle  term 
is  the  predicate  in  both  preniisea,  the 
syllogism  belongs  to  the  second  SgO 
when  it  is  the  subject  in  boUi,  to 
third.  In  the  fourth  figure  the  n 
die  term  is  the  subject  of  the  minor 
premise  and  the  predicate  of  the 
major.  Those  writers  who  reckon  no 
more  than  three  figures  include  this 
casB  in  the  first 
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Each  figure  is  divided  into  moods^ 
according  to  what  are  called  the 
quantity  and  quality  of  the  proposi- 
tions, that  is,  according  as  they  are 
universal  or  particular,  affirmative  or 
negative.    The  following  are  examples 


of  all  the  legitimate  moods,  that  is 
all  those  in  which  the  conclusion  cor- 
rectly follows  from  the  premises.  A 
is  the  minor  term,  C  the  major,  B  the 
middle  term. 


AUBisO 

All  A  is  B 

therefore 

AllAisG 


NoOisB 

AllAisB 

therefore 

No  A  is  0 


First  Figure. 

No  B  is  0  All  B  is  0 

All  A  is  B  Some  A  is  B 
therefore  therefore 

No  A  is  0  Some  A  is  0 

Second  Figure. 
AllOisB         NoOisB 
No  A  is  B         Some  A  is  B 
therefore  therefore 

No  A  is  C         Some  A  is  not  G 


No  B  is  0 
Some  A  is  B 

therefore 
Some  A  is  not  C 


All  0  is  B 
Some  A  is  not  B 

therefore 
Some  A  is  not  C 


AllBisC 
AllBisA 
therefore 
Some  A  is  C 


NoBisC 
All  B  la  A 

therefore 
Some  A  is  note 


Third  Figure. 

SomeBisC  AllBisC 
All  B  is  A 
therefore 
Some  A  is  C 


Some  B  is  A 

therefore 

Some  A  is  C 


Some  Bis  note  NoBisC 
All  6  is  A  Some  B  is  A 

therefore  therefore 

Some  A  is  note  Some  A  is  note 


Alio  is  B 
AllBisA 
therefore 
Some  A  is  C 


AllOisB 
No  Bis  A 

therefore 
Some  A  is  not  C 


Fourth  Figure. 

Some  C  is  B  No  C  is  B 

All  B  is  A  All  B  is  A 

therefore  therefore 

Some  A  is  C  .  Some  A  is  not  C 


No  C  is  B 
Some  B  is  A 
therefore 
Some  A  is  not  C 


In  these  exemplars,  or  blank  forms 
for  making  syllc^sms,  no  place  is 
assigned  to  singular  propositions ;  not, 
of  course,  beoiuse  such  propositions 
are  not  used  in  ratiocination,  but  be- 
cause, their  predicate  being  affirmed 
or  denied  of  the  whole  of  the  subject, 
they  are  ranked,  for  the  purposes  of 
the  syllogism,  with  univei^  proposi- 
tions.    Thus,  these  two  syllogisms — 

All  men  are  mortal,  All  men  are  mortal, 

All  kings  are  m^i,  Socrates  is  a  man, 

therefore  therefore 

All  kings  are  mortal,  Socrates  is  mortal, 

are  arguments  precisely  similar,  and 
are  botii  ranked  in  the  first  mood  of 
the  first  figure.* 

*  Professor  Bain  denies  the  claim  of 
Singular  Propositions  to  be  classed,  for  the 
purposes  of  ratiocination,  with  Uniyersal ; 
though  they  come  within  the  designation 
which  he  himself  proposes  as  an  equivalent 
for  Uniyersal,  tiiat  of  Total.  He  would 
even,  to  use  his  own  expression,  banish 
them  entirely  from  the  syllogism.  He 
takes  as  an  example, 


The  reasons  why  syllogisms  in  any 
of  the  above  forms  are  legitimate,  that 
is,  why,  if  the  premises  are  true,  the 
conclusion  must  inevitably  be  so,  and 
why  this  is  not  the  case  in  any  other 
possible  mood,  (that  is,  in  any  other 
combination  of  universal  and  parti- 
cular, affirmative  and  negative  pro- 
positions, )  any  person  taking  interest 
in  these  inquiries  may  be  presumed  to 
have  either  learned  from  the  common 
school-books  of  the  syllogistic  logic,  or 
to  be  capable  of  discovering  for  him- 
self. Triie  reader  may,  however,  be 
referred  for  every  needful  explanation 
to  Archbishop  Whately's  Elements  of 
Logic,  where  he  ^vill  find  stated  with 

Socrates  is  wise, 
Socrates  is  poor,  therefore 
Some  poor  men  are  wise, 
or  more  properly,  (as  he  observe,)  "one 
poor  man  is  wise."    "Now,  if  wise,  poor, 
and  a  man,  are  attributes  belonging  to  the 
meaning  of  the  word  Socrates,  there  is 
then  no  march  of  reasoning  at  all.    We 
have  given  in  Socrates,  inter  alia^  the  fufita 


no 
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philosophical  precision,  and  explained 
with  remarkable  perspicuity^  the  whole 
of  the  common  doctrine  of  the  syllo- 
gism. 

All  valid  ratiocination,  all  reason- 
ing by  which,  from  general  proposi- 
tions previously  admitted,  other  pro- 
positions equally  or  less  general  are 
inferred,  may  be  exhibited  in  some 
of  the  above  forms.  The  whole  of 
Euclid,  for  example,  might  be  thrown 
without  difficulty  into  a  series  of  syl- 
logisms, regular  in  mood  and  figure. 

Though  a  syllogism  framed  accord- 
ing to  any  of  these  formulae  is  a  valid 
argument,  all  correct  ratiocination 
admits  of  being  stated  in  syllogisms 

wise,  poor,  and  a  man,  and  we  merely  re- 
peat the  concurrence  which  is  selected 
from  the  whole  aggregate  of  properties 
making  up  the  whole,  ^X!rates.  The  case 
is  one  under  the  head  'Greater  and  Less 
Connotation'  in  Equivalent  Propositional 
Forms,  or  Immediate  Inference. 

"  But  the  example  in  this  form  does  not 
do  justice  to  tbe  syllogism  of  singulars.  We 
must  suppose  both  propositions  to  be  real, 
the  predicates  being  in  no  way  involved  iu 
the  subject.    Thus 

Socrates  was  the  master  of  Plato, 

Socrates  fought  at  Ddium, 

The  master  of  Plato  fought  at  Delium. 
"  It  may  fairly  be  doubted  whether  the 
transitions,  iu  this  insttince,  are  anything 
more  than  equivalent  forms.  For  the  pro- 
position '  Socrates  was  the  master  of  Plato 
and  fought  at  Delium,'  compounded  out  of 
the  two  premises,  is  obviously  nothing 
more  than  a  grammatical  abbreviation. 
No  one  can  say  that  there  is  here  any 
change  of  meaning,  or  anything  beyond  a 
verbal  modification  of  the  original  form. 
Tne  next  step  is,  *The  master  of  Plato 
fouglit  at  Delium,'  which  is  the  previous 
statement  cut  down  by  the  omission  of 
Socrates.  It  contents  itself  with  reproduc- 
ing a  pat-t  of  the  meaning,  or  saying  less 
than  had  been  previously  said.  The  full 
equivalent  of  the  affirmation  is,  'The  master 
of  PLito  fought  at  Delium,  and  the  master 
of  Plato  was  Socrates : '  the  new  form  omits 
the  last  piece  of  information,  and  gives  only 
the  first.  Now,  we  never  consider  that  we 
have  made  a  real  inference,  a  step  in  ' 
advance,  when  we  repeat  less  than  we  are 
entitled  to  say,  or  drop  from  a  complex 
statement  some  portion  not  desired  at  the 
moment.  Such  an  operation  keeps  strictly 
within  the  domain  of  equivalence,  or  Im> 
mediate  Inference.  In  no  way,  therefore, 
can  a  syllogism  with  two  singular  premises 
be  viewed  as  a  genuine  syllogistic  or  de- 
ductive inference"  (Logics  i.  150). 
The  fii-st  argument,  as  will  have  been 


of  the  first  figure  alone.  The  rules 
for  throwing  an  argument  in  any  of 
the  other  figures  into  the  first  figure 
are  called  rules  for  the  reduction  of 
syllogisms.  It  is  done  by  the  conver- 
sion of  one  or  other,  or  both,  of  the 
premises.  Thus  an  argument  in  the 
first  mood  of  the  second  figure,  as — 

No  C  is  B 

AUAisB 

therefore 

No  A  is  0, 
may  be  reduced  as  follows.  The  pro- 
position, No  C  is  B,  being  an  universal 
negative,  admits  of  simple  conversion, 
and  may  be  changed  into  No  B  is  C, 
which,  as  we  showed,  is  the  very  same 

seen,  rests  upon  the  supposition  that  the 
name  Socrates  has  a  meaning ;  that  man, 
wise,  and  poor,  are  parts  of  this  meaning ; 
and  that  by  predicating  them  of  Socrates 
we  convey  no  information ;  a  view  of  the 
signification  of  names  which,  for  reasons 
already  given,*  I  cannot  admit,  and  which, 
as  applied  to  the  class  of  names  wliicn 
Socrates  belongs  to,  is  at  war  with  Mr. 
Bain's  own  definition  of  a  Proper  Name 
(L  148),  "a  single  meaninffless  mark  or 
designation  appropriated  to  the  thing." 
Such  names,  Mr.  Bain  proceeded  to  say, 
do  not  necessarily  indicate  even  humau 
beings:  much  less  then  does  the  name 
Socrates  include  the  meaning  of  wise  or 
Ix)or.  Otherwise  it  would  follow  that  if 
Socrates  had  grown  rich,  or  had  lost  his 
mental  faculties  by  illness,  he  would  no 
longer  have  been  called  Socrates. 

The  second  paii;  of  Mr.  Bain's  argument, 
in  which  he  contends  that  even  when  the 
premises  convey  real  information,  the  con- 
clusion is  merely  i^e  premises  with  a  part 
left  out,  is  applicable,  if  at  all,  as  much  to 
universal  propositions  as  to  singtilar.  Iu 
every  syllogism  the  conclusion  contains 
less  than  is  asserted  in  the  two  premises 
taken  together.  Suppose  the  syllogism 
to  be 

All  bees  are  intellient. 
All  bees  are  insects,  therefore 
Some  insects  are  intelligent : 
one  might  use  the  same  liberty  taken  by 
Mr.  Bain,  of  joining  together  the  two  jMro- 
mises  as  if  they  were  one — "  All  bees  are 
insects  and  intelligent" — and  might  say 
that  in  omitting  the  middle  term  bees  we 
make  no  real  inference,  but  merely  repro- 
duce part  of  what  had  been  previously 
said.    Mr.  Bain's  is  really  an  objection  to 
the  syllogism  itself,  or  at  all  events  to  the 
third  figure  :  it  has  no  special  applicability 
to  singular  propositions. 

*  Note  to  §  4  of  the  chapter  on  Definition, 
supra,  p.  92. 
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WBertioD  in  other  wojrds— the  »UDe 
factdiSetentlyeipreased.  Thietnos- 
fi»matio>i  hftving  been  effected,  the 
Argnment    uaomes    the    fdlowing 


AUAiaB 

Uierefote 
NoAiiO, 
which  tl  a  eood   «;llogiBm   in  the 
seeoodmoodM  the  first  figure.    Again, 
an  argument  in  the  fiFEt  mood  of  the 
third  figure  must  resemble  the  fcjlow' 

AllBiaO 

AllBIaA 

therefore 

Borne  A  is  G, 
wbeM  the  mtnor  premise,  All  B  is  A, 
conforwablv  to  what  was  laid  down 
in  the  last  chapter  respecting  universal 
affirmatives,  dosa  not  adioit  of  simple 
oonTersion,  but  ma;  be  converted  per 
aceidau,  thus,  Some  A  is  B ;  which, 
though  it  does  not  expresB  the  whole 
i4  vb»t  is  assnied  in  tlie  propoeition 
All  B  is  A,  eiproBseB,  us  was  formerly 
sbou'n,  rmit  of  it,  and  must  thereFore 
be  true  u  the  whole  is  true.  We  have 
tb^  »  the  i«9ult  of  the  reduction, 
the  foUowing  syUogiam  in  the  third 
mood  of  the  firat  figure : — 

AllBiiO 

Some  A  is  B, 

tram  whidi  it  obviously  follows  that 

Borne  A  is  G. 


of  the; 

may  be  reduced 

four  moods  of    the  firat.     In   othi 


which  a 


be 
proved  in  any  of  the  last  thi 
may  be  prorod  in  the  firat  figure  from 
the  Rame  pramises,  with  a  slight  altera- 
tion in  the  mere  manner  of  expressing 
them.  Every  valid  ratiocination, 
therefore,  may  be  stated  in  the  6nt 
figure,  that  is,  in  ooe  of  the  following 


Some  A  i  "^  ^'    Some  A      "  ^■ 

therefore                therefore 
All  A      (  .    „    No  A  is            1  - 
SomeAJ"*--   Some  A  U  not  r'- 

To  prove  an  affirmative,  the  oi^. 
tnent  must  admit  of  bebg  stated  in 
this  form : 

All  animals  are  mortal ; 
AUmen     1 

Some  men  \  ate  animals; 
Sooratea      ) 

To  prove  a  negative,  the  aigument 
mnst  be  capable  of  being  enpressed 
this  form  ; — 


one  who  is  capable  of  I 
ia  necessarily  viciou 


therefore 


Though  all  TaUodnaUon  admits  of 
being  thrown  into  one  or  the  other  of 
these  forms,  and  sometimes  gains  con- 
siderably by  the  transformation,  both 
in  deaniess  and  in  the  obvionsneas  of 
its  consequence  :  there  ore,  no  doubt, 
caaes  in  which  the  argument  falls 
more  naturally  into  one  of  the  other 
three  figures,  and  In  which  its  con- 
clusiveness is  more  apparent  at  the 
lirat  glance  in  those  figures,  than  when 
reduced  to  the  Srst.  Thus,  if  the 
prt^Kwition  were  that  ps^ans  may  be 
virtuous,  and  the  evidence  to  prove 
it  were  the  example  of  AHstides  ;  a 
ayU<^;isra  in  the  thiid  figure, 
Aristides  was  virtuous, 
Aristidee  was  a  pagan, 

therefore 
Stane  pagan  was  virtuous. 


»12 

would  lie  a  more  natural  mode  of 
stating  the  argwnent,  and  Trould  carry 
GonTictiDii  more  mstatitly  home,  than 
tbe  Bune  ratiocinatioii  Etramed  into 
the  first  figure,  thua^ 

AristideB  was  virtuouE, 
Somo  pogn'n  was  AriatideB, 

therefore 
Some  pagan  was  virtuous. 
A  German  philosopher,  Lambert, 
whuse  Neaa  Orga-aon  (published  in 
tho  year  1764)  containa  among  other 
tilings  one  of  the  most  elaborate  and 
complete  expositiona  which  had  ever 
been  mads  of  tha  syllngietic  doctrine, 
haa  eiprassly  enaminod  what  sort  of 
argumenta  fall  most  naturally  and 
Kuitably  into  each  of  the  four  figures  ; 
and  his  investigation  in  characterJBed 
by  great  ingenuity  and  deameas  of 
thought.*  The  argument,  however, 
is  one  and  the  same,  in  whichever 
figure  it  ia  eKpresaed  ;  since,  aa  wo 
have  already  seen,  the  premiaea  of  a 
ByllDgiam  in  the  second,  third,  or  fourth 
figure,  and  those  of  the  ajUogiam  in 
the  first  EgOTB  to  which  it  may  be  re- 


oof  0 


re  the  t 


the  r> 


J  the 


:e  therefore  at  liberty,  in  confor- 
mity with  the  general  opinion  of  logi- 
cions,  to  consider  the  two  elementary 
forma  of  the  first  figure  aa  the  iin!  veranl 
typea  of  all  correct  ratiociuation  ;  tbe 
one,  when  tbe  conclunion  to  be  proved 


ia  affirmative,  the  other,  when  it  is 
negative ;  even  though  certain  atgu. 
mente  may  have  a  tendency  to  clothe 
themselves  in  the  form  of  the  second, 
third,  and  foorth  figures;  which,  how- 
ever, cannot  posaib^  happen  with  the 
only  claija  of  arguments  which  are  of 
first-rate  Boientifio  importance,  those 
in  which  the  conclusion  is  an  universal 
affirmative,  such  eoncluaioiiH  being 
susceptible  of  proof  in  the  first  figuro 


iCof  a 


Ihs  theary  ol 
Lnociniiiou  :  Mr.  Ds  fior- 
Logl<^ ;  or,  the  GdIcuIuh  of 
Bgaiy  and  Prnbablo ;  "  and 
iljtio  nt   Logicul  Pnnns," 


the  forms  of  ntiociDU 

tho  ■'!!(_  _  .  ..  .  .  _ 
attUhiad  aa  aa  Apptradix. 
HamiltoD's  Dittimhiit  oil  i 
Ht  greater  longtli,  I 

In  Ur.  De  Morgan's  VDlumB^qboimdiaK, 
In  Its  more  pniwlnr  porta,  witJi  ToluabiB 
obHriiitiDDB  felldtouslf  cipmsaed— Uia 
priooipol  feature  o(  origiDBlitj  ia  an  st- 


serveo,  TOTj-  JuaUr,  that  from  tho  premiwB 
Most  Us  are  C9,  moet  Bb  ora  Aa,  It  may  be 
eonditded  with  aettalDt}'  that  sdioe  As  ire 
Ci,  aluaa  two  putltms  of  the  claaa  B,  eooh 

aecBBiiirUf  in  put  sonalst  sf  the  annig  In- 
divldusla.  Fallowing  out  tills  lino  uf 
tbouglit,  It  Is  cqasUy  evident  thnt  It  wo 
^nencaaetlf  wbat pToportluaIhe  "moat' 
-  -idi  of  tlie  premiaea  tiear  to  tho  entire 
^orreaponding 


of  being  ilnwn  from 


yde^nl™ 

"    "■  f"nd'°^^F"' 
wliKt  Infaroncea  admit 

mode  of  preoilHH  oE 
>e  Mo}^b  ostabliBbra 
or  BMCh  InCBtonrns; 
Tosfl  not  only  a  new 
ut  s  [ormldaUo  uray 
(o  ttaoae  of  alsnbra. 

d  by  Ur.  Do  Horgnu, 
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§  2.  On  examining,  then,  these  two 
general  formulse,  we  find  that  in  both 
of  them,  one  premise,  the  major,  is  an 
universal  proposition  ;  and  according 
as  this  is  affinnative  or  negative,  the 
condnsion  is  so  toa    All  ratiocina- 

can  legitimately  be  drawn,  and  that  the  or- 
dinary theory  takes  no  account  of  them, 
I  will  not  say  that  it  was  not  worth  while 
to  vhow  in  detail  how  these  also  could  be 
reduced  to  formulse  as  rigorous  as  those  of 
AristotlcT.''  What  Mr.  De  Morgan  has  done 
was  wortli  doing  once  (perhaps  more  than 
once,  as  a  school  exerc^e) ;  but  I  question 
if  its  results  are  worth  studying  and  mas- 
tering for  any  practical  purpose.  The  prac- 
tiod  use  of  technical  forms  of  reasoning  is 
to  iMur  out  fallacies ;  but  the  fallacies  which 
require  to  be  guarded  agaiust  in  ratiocina- 
tion properly  so  called,  arise  from  the  iu- 
cautious  use  of  the  common  forms  of  lan- 
guage; and  the  logician  must  track  the 
fallacy  into  that  territory,  instead  of  wait- 
ing for  it  on  a  territory  of  his  own.  While 
he  remains  among  propositions  which  have 
acquired  the  numericid  precision  of  the 
Cuculus  of  Probabilities,  the  enemy  is  left 
in  possession  of  tne  only  ground  on  which 
he  can  be  formidable.  And  since  the  pro- 
positions (short  of  universal)  on  which  a 
tliinker  has  to  depend,  either  for  purposes 
of  speculation  or  of  practice,  do  not,  except 
in  a  few  peculiar  cases,  admit  of  any  nume- 
rical precision,  common  reasoning  cannot 
be  translated  into  Mr.  De  Morgan's  forms, 
which  therefore  cannot  serve  any  purpose 
as  a  test  of  it. 

Sir  William  Hamilton's  theory  of  the 
"  quantification  of  the  predicate  "  may  be 
described  as  follows  : — 

"Logically"  (I  quote  his  words)  "we 
ought  to  take  into  account  the  quantity, 
always  imderstood  in  thought,  but  usually, 
for  manifest  reasons,  elide»d  in  its  expres- 
sion, not  only  of  the  subject,  but  also  of 
the  predicate  of  a  judgment."  All  A  is  B, 
is  equivalent  to  all  A  is  tome  B.  No  A  is 
B,  to  No  A  is  any  B.  Some  A  is  B,  is  tanta- 
mount to  Some  A  is  some  B.  Some  A  is 
not  B,  to  Some  A  is  not  any  B.  As  in  these 
forms  of  assertion  the  predicate  is  exactly 
co-extensive  with  the  subject,  they  all  ad- 
mit of  simple  conversion  ;  and  by  this  we 
obtain  two  additional  forms — Some  B  is  all 
A  and  no  B  is  some  A.  Wo  may  also  make 
the  assertion  Ail  A  is  all  B,  whiuh  will  be 
true  if  the  classes  A  and  B  are  exactly  co- 
extensive. The  last  three  forms,  though 
conveying  real  assertions,  have  no  place  in 
the  ordinary  classification  of  Propositions. 
All  propositions,  then,  being  supposed  to 
be  translated  into  this  language,  and  writ- 
ten each  in  that  one  of  the  preceding  forms 
which  answers  to  its  signification,  there 
emerges  a  new  set  of  syllogistic  rules,  mate- 
rially different  fi-om  the  common  ones.  A 
general  view  of  the  points  of  difference 


tion,  therefore,  starts  from  a  general 
proposition,  principle,  or  assumption  : 
a  proposition  in  which  a  predicate  is 
affirmed  or  denied  of  an  entire  class  ; 
that  is,  in  which  some  attribute,  or 
the   negation    of  some  attribute,   is 

may  be  given  in  the  words  of  Sir  W. 
Hamilton  (JhscussivM^  ad  ed.  p.  651) : — 

"The  revocation  of  the  two  terms  of  a 
Proposition  to  their  true  relation;  a  pro- 
position being  always  an  equation  of  its 
subject  and  its  predicate. 

"  The  consequent  reduction  of  the  Con- 
version of  Propositions  from  three  species 
to  one — that  of  Simple  Conversion. 

"The  reduction  of  all  the  General  Laws  of 
Categorical  Syllogisms  to  a  single  Canon. 

"The  evolution  from  that  one  canon  of 
all  the  Species  and  varieties  of  Syllogisms. 

"The  abrogatiou  of  all  the  SpecicU  Laws 
of  Syllogism. 

"  A  demonstration  of  the  exclusive  pos- 
sibility of  Tliree  Syllogistic  Figures ;  and 
(on  new  grounds)  the  scientific  and  final 
abolition  of  the  Fourth. 

"  A  manifestation  that  Figure  is  an  un- 
essential variation  in  syllogistic  form ;  and 
the  consequent  absurdity  of  Reducing  the 
syllogisms  of  the  other  figures  to  ti>e  first. 

"  An  enouncement  of  one  Organic  Prin- 
ciple for  each  Figure. 

"  A  determination  of  the  true  number  of 
the  Legitimate  Moods ;  with 

"  Their  amplification  in  number  (thirty- 
six); 

*'  Their  numerical  equality  tmder  all  the 
figures;  and 

"Their  relative  equivalence,  or  virtual 
identity,  throughout  every  schematic  dif- 
ference. 

"That,  in  the  second  and  third  figures, 
the  extremes  holding  both  the  same  rela- 
tion to  the  middle  term,  there  is  not,  as  in 
the  first,  an  opposition  and  subordination  . 
between  a  term  major  and  a  term  minor, 
mutually  containing  and  contained,  in  the 
counter  wholes  of  ^teusiun  and  Compre- 
hension. 

"Consequently,  in  the  second  and  third 
figures,  there  is  no  determhiate  major  and 
minor  premise,  and  there  are  two  indiffe- 
rent conclusions :  whereas  in  the  first  the 
premises  are  determinate,  and  there  is  a 
single  proximate  conclusion." 

This  doctrine,  like  that  of  Mr.  De  Morgan 
previously  noticed,  is  a  real  addition  to  the 
syllogistic  theory ;  and  has  moreover  this 
advantage  over  Mr.  De  Moi-gan's  "  numeri- 
cally definite  syllogism,"  that  the  forms  it 
supplies  are  really  available  as  a  test  of  the 
correctness  of  ratiocination ;  since  proposi- 
tions in  the  common  form  may  always  have 
their  predicates  quantified,  and  so  be  made 
amenable  to  Sir  W.  Hamilton's  rules.  Con- 
sidered however  as  a  contribution  to  the 
Science  of  Logic,  that  is,  to  the  ax\Al'^«V&  qV 
^e  mental  proceasea  couceTue^  V\  Yvsansu.- 
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Maerted  of  an  inilefinita  mimber  of 
obji^utH   dfatinguished  bj  a,   cummt 
characteriHtic,  and  deHignatvd  m  coj 
EoquBDoe  by  a  cumnion  name. 

Tim  other  premlee  is  always  ufGrmi 
tive,iiida»BertatliBteomething|wliiE 
DUij  bo  eithur  an  individual,  a  claa 
or  part  of  a  clasa)  belongs  to,  or 
incfuiled  in,  the  claan  respecting  which 
Bometbbig  was  afGrmed  ur  denied  in 
the  major  premise.  It  followa  that 
the  attribute  affirmed  or  denied  ol 
the  entire  class  may  (if  that  aifinna- 
tion  or  denial  was  correct)  be  aliirmed 
or  denied  of  the  object  or  objects 
alleged  ta  be  included  in  the  class  : 
and  this  ia  precisely  the  ossertiun 
made  in  the  cauclusion. 

Whether  or  not  the  fore^piing  is  an 
adequate  account  of  the  conatituent 
parts  of  the  sylloglam  will  be  presently 
OoaBiderod  1  but  aa  far  as  it  gooa  it  ia 
n  true  account.  It  has  accordingly 
been  generalised,  and  erected  into  a 
logical  maxim,  on  which  all  ratiucina- 
tion  ia  said  to  be  founded,  insomuch 
that  to  reason  snd  to  apply  the  maxim 
are  suppoised  to  be  one  and  the  Bamc 
thing.  The  masini  is.  That  whatever 
can  be  affirmed  (or  denied  ]  of  a  class, 
may  be  affirmed  [or  denied)  of  every- 
thing included  in  the  class.  This 
ajiiom,  supposed  to  bo  the  basis  of 
the  syllogistic  theory,  is  termed 
by  logiciuis  the  dietam  de  omni  et 
nullo. 

This  maiim,  however,  when  con- 
sidered aa  a  principle  of  reasoning, 
appears  suited  tu  a  system  uf  meta- 
physics once  indeed  genumlly  received, 
but  which  for  the  hut  two  centuries 


{,  the  1 


olwav*  understood  I11 
Uad.tiutt>natpr¥iHnC 


prt>p<jcltioii.  The  q 
dicato,  instaid  of 


hna  been  amsidered  as  finally  aban- 
dontd,  though  there  have  not  been 
wanting  in  our  own  d«^  attempts  at 
its  revival.  3d  long  as  what  are 
termed  Universals  were  regarded  as 
tt  peculiar  kind  of  substances,  having 
an  objective  existence  dintinct  fruiu 
the  individusl  objects  classed  under 
them,  the  dktun  lU  Omni  conveyed 
an  important  meaning,  because  it  ex- 
pressed the  intercommunity  oCnatiu^, 
which  it  was  necessary  on  that  theory 
that  we  should  suppose  to  exist  be- 
tween those  general  substances  and 
the  particular  substances  which  were 
sulwrdinated  to  them.  That  every- 
thing predicahle  of  the  nnivBJsal  was 
predicable  of  the  Various  individuals 
contained  under  it,  waa  then  no 
identical  proposition,  but  a  statement 
of  what  was  conceived  as  a  funds- 
mental  law  of  the  univeise.  The 
assertion  that  the  entire  nature  and 
properties  of  the  $«bHaRtia  Heuivia 
formed  part  of  the  nature  and  prD< 
perties  of  each  of  the  Individual  sub- 
stances called  by  the  some  name — 
that  the  properties  of  Man,  for 
example,  were  properties  of  al]  men — 
was  a  proposition  of  real  signlficanoe 
when  man  did  not  vitan  all  men,  but 
aumuthing  inherent  in  men,  and  vastly 
superior  to  them  in  dignity-  Now, 
however,  when  it  is  known  that  a 
class,  an  universal,  a  genus  or  spedes, 
is  not  an  entity  jwr  se,  but  neither 
more  nor  less  than  the  individual  sab- 
stances  themselves  which  are  placed 
in  the  dasa,  and  that  there  ia  nothing 
real  in  the  matter  except  those  objects, 
a  common  name  given  to  them,  and 

ideas,  ynr  whan  wo  say,  All  m 
tol,  wa  aimpl  J  inoai  ■-——■■ 
mortiimy  of  III  taa 


m  the  sttributo 


tniulilliiH 


^  or  not.    It  Is  ODlv 
pnaa  tlmtwB  aferlonk 


0  BubJeetHUd  sometliiuguia]a.    (Siie 

a.  P.6D.) 

r  a  fuller  dlai^uuloii  of  tlila  aubjaet, 

"--  ■ * i  chmtorof  a  work 

'  An  Rumliiatioa  of 
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common  attributes  indicated  by  the 
name ;  what,  I  should  be  glad  to  know, 
do  we  learn  by  being  told,  that  what- 
ever can  be  affirmed  of  a  class  may 
be  affirmed  of  every  object  contained 
in  the  class?  The  class  is  nothing 
but  the  objects  contained  in  it :  and 
the  dictum  de  omni  merely  amounts 
to  the  identical  proposition,  that 
whatever  is  true  of  certain  objects  ia 
true  of  each  of  those  objects.  If  all 
ratiocination  were  no  more  than  the 
application  of  this  maxim  to  particular 
cases,  the  syllogism  would  indeed  be, 
what  it  has  so  often  been  declared  to 
be,  solemn  trifling.  The  dictum  de 
cmni  is  on  a  par  with  another  truth, 
idiich  in  its  time  Was  also  reckoned 
of  great  importance,  ''Whatever  is, 
is."  To  give  any  real  meaning  to  the 
dkium  de  omni,  we  must  consider  it 
not  as  an  axiom,  but  as  a  definition  ; 
we  must  look  upon  it  as  intended  to 
explain,  in  a  circuitous  and  para- 
piuBstic  manner,  the  meaning  of  the 
vrord  dose. 

An  error  which  seemed  finally  re- 
futed and  dislodged  from  thought, 
often  needs  only  put  on  a  new  stut  of 
phrases,  to  be  welcomed  back  to  its 
old  quarters,  and  allowed  to  repose 
unquestioned  for  another  cycle  of  ages. 
Modem  philosophers  have  not  been 
sparing  in  their  contempt  for  the 
scholastic  dogma  that  genera  and 
species  are  a  peculiar  kind  of  sub- 
stances, which  general  substances 
being  the  only  permanent  things, 
while  the  Ihdividual  substances  com- 
prehended under  them  are  in  a  per- 
petual flux,  knowledge,  which  neces- 
sarily imports  stability,  can  only  have 
relation  to  those  general  substances  or 
tmiversalsf  and  not  to  the  facts  or 
particulars  included  under  them. 
Vet,  though  nommally  injected,  this 
very  doctrine,  whether  disguised  under 
the  Abstract  Ideas  of  LMike,  (whose 
speculations,  however,  it  has  less 
vitiated  than  those  of  perhaps  any 
other  writer  who  has  been  infected 
with  it,)  under  the  ultra-nominalism 
of  Hobbes  and  Oondillao,  or  the  onto- 
logy of  the  later  German  schools,  has 


n6ver  ceased  to  poison  philosophy. 
Once  accustomed  to  consider  scientific 
investigation  as  essentially  consisting 
in  the  study  of  universals,  men  did 
not  drop  this  habit  of  thought  when 
they  ceased  to  regard  imiversals  as 
possessing  an  independent  existence ; 
and  even  those  who  went  the  length 
of  considering  them  as  mere  names, 
could  not  free  themselves  from  the 
notion  that  the  investigation  of  truth 
consisted  entirely  or  partly  in  some 
kind  of  conjuration  or  juggle  with 
those  names.  When  a  philosopher 
adopted  fully  the  Nominalist  view  of 
the  signification  of  general  language, 
retaining  along  with  it  the  dictum  de 
omni  as  the  foundation  of  all  reason- 
ing, two  such  premises  fairly  put  to- 
gether were  likely,  if  he  was  a  consis- 
tent thinker,  to  land  him  in  rather 
startling  conclusions.  Accordingly  it 
has  been  seriously  held,  by  writers 
of  deserved  celebrity,  that  the  process 
of  arriving  at  new  truths  by  reasoning 
consists  in  the  mere  substitution  of 
one  set  of  arbitrary  signs  for  another ; 
a  doctrine  which  they  suppose  to  de- 
rive irresistible  confirmation  from  the 
example  of  algebra.  If  there  were 
any  process  in  sorcery  or  necromancy 
more  preternatural  them  this,  I  should 
be  much  surprised.  The  culminating 
point  of  this  philosophy  is  the  noted 
aphorism  of  Condillac,  that  a  science 
is  nothing,  or  scarcely  anything,  but 
une  langue  bienfaite;  in  other  words 
that  the  one  sufficient  rule  for  dis- 
covering the  nature  and  properties  of 
objects  is  to  name  them  properly :  as 
if  the  reverse  were  not  the  truth,  that 
it  is  impossible  to  name  them  properly 
except  in  proportion  as  we  are  already 
acquainted  with  their  nature  and  pro- 
perties. Can  it  be  necessary  to  say, 
that  none,  not  even  the  most  trivial 
knowledge  with  respect  to  Things, 
ever  was  or  could  be  originally  got  at 
by  any  conceivable  manipulation  of 
mere  names,  as  such ;  and  that  what 
can  be  learned  from  names,  is  only 
what  somebody  who  used  the  names 
knew  before  ?  Philosophical  analyeui 
confirms  the  indication,  ol  cotciictfyck 


ti6 
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Mnse,  that  the  function  of  names  is 
but  that  of  euiLbliDg  na  to  remember 
and  communieale  our  thuu^htB.  That 
they  also  Btreugthen,  ev?ii  to  on  incal- 
culable extent,  the  power  oE  thought 
itdelf ,  in  most  true :  but  the;  do  this 

ZDO  iutrimiic  and  peculiar  virtue ; 
y  do  it  by  the  power  inherent  in 
an  artificial  memory,  an  instrument 
of  which  few  have  adequately  oon- 
aidered  the  immeuae  potenay.  As  an 
artificial  memory,  language  ti-uly  is, 
what  it  has  so  often  been  called,  an 
instrument  of  thought ;  but  it  is  one 
thing  to  be  the  instrument,  and 
another  to  be  the  exclusive  subject 
upon  whioh  the  instrument  iaeiercised. 
We  think,  indeed,  to  a  considerable 
eiteat  bymeansof  names,  but  what  we 
think  of  are  the  things  called  by  those 
names  ;  and  there  cannot  be  a  greater 
error  than  to  imagine  that  thought 
oan  be  carried  on  with  nothing  in  our 
mind  but  nuoea,  or  that  we  can  make 
the  names  think  for  ua. 

§  3.  Those  who  considered  the  die- 
tam  dt  onint  as  the  foundation  of  the 
syllogism,  looked  upon  arguments  ina 
manner  corresponding  to  the  errone- 
ous view  which  Uobbes  took  of  pro- 
poiitions.  Because  there  are  some 
prtrooaitions  which  are  merely  verba!, 
UoE>bBB,  in  order  apparently  that  bis 
definition  might  be  rigorously  uni- 
versal, defined  a  proposition  as  if  no 
propositions  declared  anything  except 
tlie  meaning  of  words.  If  Hobbes 
was  right ;  if  no  further  account  than 
this  could  he  given  of  the  import  of 
propositions,  no  theory  could  ' 
but  the  commonly  received  01 
combinatian  of  prepositions 
logism.  If  the  minor  premise  asserted 
nothing  more  than  that  something 
belongs  to  a  class,  and  if  the  major 
premise  asserts  notliing  of  that  class 
eieept  that  .it  is  included  in  another 
class,  the  GonolusioQ  would  only  be 
that  what  was  inclnded  in  the  lower 
class  is  included  in  the  higher,  and 
the  result,  therefore,  nothing  except 
that    the   classification    is    consistent 


it  is  no  sufficient  account  of  the  mean- 
ing of  a  proposition  to  say  that  it 
refers  something  to,  or  excludes  some- 
thing from,  a  class.  Every  propoHition 
which  conveys  real  information  asserts 
a  matter  of  fact,  depeniieiiton  the  lows 
of  nature,  and  not  on  classification. 
It  asserts  that  a  given  object  does  or 
does  not  pussesit  a  given  attribute  ; 
Dr  it  asserts  that  two  attribntes,  or 
jets  of  attributes,  do  or  do  not  (con- 
stantly or  occasionally)  co-exist  Since 
such  is  the  purpart  of  all  propositions 
which  conveyany  real  knowledge,  and 
since  ratiocination  is  a  mode  of  acquir- 
ing real  knowledge,  any  theory  of  ratio- 
cination which  does  not  recognise  this 
import  of  propositions,  cannot,  we  may 


be  SI 


>ethet 


I  itself.    But  u 


1  that 


we  obtain  the  following  reaults.  Thi 
major  premise,  which,  as  already  re- 
marked, is  always  universal,  asserts 
that  all  things  which  have  a  certain 
attribute  (or  attributes}  have  or  have 
not  along  with  it  a  certain  other 
attribute  (or  attributes).  The  minor 
premise  asserts  that  the  thing  or  aet 
of  things  which  are  the  subject  of 
that  premise  have  the  firat-mentianed 
attribute  ;  and  the  conclusion  is,  that 
they  have  (or  that  they  have  not) 
the   second.      Thus    in    our    former 

All  men  are  mortal, 

therefore 
Socrates  is  mortal, 
theeubject  and  predicate  of  the  major 
premise  are  cunnutative  terms,  denot- 
ing objects  and  connoting  attributes. 
The  assertion  in  the  major  premise  ia, 
that  along  with  one  of  the  two  sets  of 
attributes,  we  always  find  the  other; 
that  the  attributes  connoted  by  "man  " 
never  exist  unless  conjoined  with  the 
attribute  called  mortality.  The  asser- 
tion in  the  minor  premise  ia  that  the 
individual  nomcd  Socrates  pOBsesaeq 
the  former  attributes  ;  and  it  is  con- 
cluded that  be  possessea  alio  the 
attribute  mortaUty.  Or  if  both  the 
preniisea  are  general  pnipuaitiona,  as — ■ 
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An  men  are  mortal,  of  every  aigument  in  which  facts  and 

All  kings  are  men,  not  conventions  are  the  matter  treated 

therefore  of.* 

(     All  kings  are  mortal, 

the  minor  premise  asserts  that  the  §  4.    It  remains  to  translate  this 

attributes  denoted  by  kingship  only  exposition  of  the  syllogism  from  the 

fi^K!ffS°^''^*i?°  ""'^^  *Sr  "^'"  *Mr.  Herbert  Spencer  (Principle.  o/P,y. 

fied  by  the  word  "  man.      The  major  ^hology,  pp.  ias-7)Uough  his  thW  bf  tfie 

asserts  as  before,  that  the  last-men-  svllogism  coincides  with  all  that  is  essen- 

tioned    attributes    aie    never    found  ^^^  of  mine,  thinks  it  a  logical  fallacy  to 

•»;f  liA»«-    ♦k*»   a4-4-«.;Uii4-A   «*   «v^^^«i:<-»  present  the  two  axioms  in  the  text  as  tlie 

without  the  attribute   of  mortality.  J^guiating  principles  of  syllogism.     He 

Tne  conclusion  is,  that  wherever  the  charges  me  with  falling  into  the  error, 

attributes  of  kingship  are  found,  that  pointed  out  by  Archbishop  Whately  and 

of  mortaHty  is  found  alsa  ^P''V\''J  confounding  exact  likeness  with 

re  i.u          '               •                        J.*  literal  identity;  and  maintains  that  we 

It  the  major  premise  were  negative,  ought  not  to  say  that  Socrates  possesses 

as.  No  men  are  omnipotent,  it  would  the  *ame  attributes  which  are  connoted  by 

assert,  not  that  the  attributes  con-  the  word  Man,  but  only  that  he  possesses 

^^^Jt  v.,  M  •«««  »»  •.....^^  -.«:»*  «»:4.u^.,4.  attributes  exactly  like  them :  according  to 

noted  by  "man    never  exist  without,  ^^^^  phraseolo^,  Socrates  and  thelttrl- 

but  that  they  never  exist  with,  those  bute  mortality  are  not  two  things  co-exist- 

connoted    by    "omnipotent :  "    from  ing  vrlth  the  same  thing,  as  tlie  axiom 

which,  together  with  the  mmor  pre-  ^^^.^^^^^^^  ^"'^'^  "'«» 

mise,  it  IS  concluded  that  the  same  The  question  between  Mr.  Spencer  and 

incompatibility    exists    between    the  me  is  merely  one  of  language ;  for  neither 

attribute  omnipotence  and  those  con-  of  us  (if  I  understand  Mr  Spencer's  opinions 

«f;f»f;«i»i  •  v;*w,      t«  «  <.:».:i««  ,«««  rightly)  behoves  an  attribute  to  be  a  real 

stitutmg  a  king.     In  a  similar  man-  tSng,possessedof  objective  existence;  we 

ner  we  might  analyse  any  other  ex-  believe  it  to  be  a  particular  mode  of  nam- 

ample  of  the  syllogism.  iQg  our  sensations,  or  our  expectations  of 

n  we  generaUse  this  process,  and  fnsation,  when  loolyd  at  in  their  relation 

1     T-      I  K'^"^"~*«'«  "*""  t/i^^«-coo,  cuu  ^^  ^^  external  object  which  excites  them. 

looK  out  tor  the  prmciple  or  law  in-  The  question  raised  by  Mr.  Spencer  does 

volved  in  every  such  inference,  and  not,  therefore,  concern  the  properties  of 

presupposed  in  every  syllogism,  the  wiy  really  existing  thing,  but  the  compara- 

proposs^  of  whi4  le  ^thing  ^'2u>'rd?^e's^r£'^rru°^„r; 

more  than  merely  verbal ;  we  find,  name.  Considered  in  this  jwint  of  view, 
not  the  unmeaning  dictum  de  omni  et  the  phraseology  I  have  employed,  which  is 

«««o,  but  .  fundamental  principle,  or  S'^^rC'^ri^T'^Mn  8&°tarf 
rather  two  prmciples,  strikingly  re-  ©pinion  that  because  Socrates  and  Alcibi- 
sembling  the  axioms  of  mathematics,    ades  are  not  the  same  man,  the  attribute 

.^The  first,  which  is  the  principle  of  ^^^Jf^"^^*^"*^!,S^™,i^®,^!??;"il?.^^^ 

■  rw.  ,  .^  11  •  •  Ai.  X  fi-  •  called  the  same  attribute ;  that  because  the 
atnrmative  syllogism,   is,  that  things    humanity  of  one  man  and  i  hat  of  another 

■  which  co-exist  with  the  same  thing,    express  themselves  to  our  senses  not  by 
■co-exist  with  one  another:   or  (still    the  same  individual  sensations,  but  by  scn- 

■  _^ •    1   \         J.I.*  i.«  1.  sations  exactly  alike,  humanity  ought  to 

^more  precisely)   a  thing  which    co-    t;"^garded  as  a difiFer^nt  attribute  in  every 

exists  with  another  thing,  which  other   different  man.    But  on  this  showinp,  the 

co-exists  with  a  third  thing,  also  co-    humanity  even  of  any  one  man  should  ho 

exists   with   that   third   thing.     The  considered  «« di""®^"*  *"^^"*®f^^^^^ 

J    .      . ,  .     .  1       £    °      J.'  half-an-hour  henco ;  for  the  sensations  by 

second  is  the   principle  of  negative  ^^Ich  it  will  then  manifest  itself  to  my 

syllc^^ms,  and  is  to  this  effect :  that  organs  will  not  be  a  continuation  of  my 

a  thing  which  co-exists  with  another  present  sensations  but  a  repetition  of  them; 

thing,  with  which  other  a  third  thing  [«*  erCuke"tte'p5SSS  Tiv^^^ 
does  not  co-exist,  is  not  co-existent  general  conception,  instead  of  being  "  the 
with  that  third  thing.     These  axioms    One  in  the  Many,"  were  considered  to  be 

manifertly  relate  t«  facts,  and  not   ^iW  wSSru'*appU  "^^^^^ 
to  conventions ;  and  one  or  other  of    ^ouw  be  no  such  thing  as  general  lan- 
.  them  is  the  gromid  of  the  legitimacy   guage.    A  name  would  bst^Q  no  ^toAx^ 


one  iDtn  tbe  other  of  the 
gUBjjes  in  which  wa  fun 
marked  *  that  ull  propositio 

propositions,  might  ba  eiprenBed.  We 
observed  that  a  prDposition  might  bo 
oooaidered  in  two  different  lights ; 
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ito  mom  ofloiir  Dgrdn  tban  tlte  aamc 
of  litfbtnlno:.  It  cflunotea  1>ib  octieral  typn 
of  the  aenntloDS  derived  tn>m  hU  mer 
and  tbe  power  (Alvajs  thought  of  hb  on 
«[  pcoduclng- aanaatiDns  {if  th.1t  type.  An 
tliB  axJDni  miRht  t»  tbua  warded  :  Tv 
tjfpet  uf  muo'^n,  eaob  of  whirh  co-ckIb 
witb  ■  tblni  type.  eo-Biii«t  Willi  nnotliei 

ansther  partloidBr.  Ha  anppo^cs  tbnt  11 
tblnn  with  tbe  ausu  third  tidiig,' meai 

boiee  af  tlie  aitme  nibjoct.  Tho  atcrlbn 
of  beiuv  bom  without  teetb*  and  ibe  atti 
bute  of  hnving-  thirty-two  teeth  In  mattii 
n^e,  »nin  tUiflBotue  civexlstenb,  both  belr 
Hllributeg  d(  miui,  thoiigli  ex  vi  trriKi: 


guidance.  Under  the  former,  or 
speculative  aspect,  an  bKirijative 
general  proposition  is  on  nssertloii  of 
a  apeoulativo  troth,  viz.  that  vrliotever 
has  a  certain  attribute  has  a  certain 
other  attribute.  Under  the  other 
aapect,  it  is  to  ba  regarded  not  M  ft 
'  dF  our  knowledge,  but  aa  an  aid 
Hir  practical  Hilgimciea,  by  en- 
abling ui,  when  we  see  or  learn  that 
an  objoot  poseeiseB  one  of  the  two 
nttributefi,  to  infer  that  it  posBensn 
the  other ;  thus  employing  the  fint 
attribute  na  a  marker  evidancs  oEtba 
Beoond.  Thua  regarded,  every  eyllo- 
giam  comes  within  the  following  gen- 
eral formula : — 

Attribute  A  is  a  mark  of  attribute  B, 
Thd  given  object  baa  the  mark  A, 

thoiefore 
The  given  object  has  the  attribute  B. 
Referred  to  this  type,  the  argu- 
ments whkii  we  havo  lately  (dted  as 
Bpecimena  of  the  Bylloglain  will  ex- 
preBB  thcmaelyeB    in   the   following 

The  attributes  of  man  are  a  mark  of 

the  attribute  mortality, 
SocrateB  has  the  attribotes  of  man, 

tberafore 
Soorates  haa  tbe  attribute  mortality. 

And  again, 
Tlie  attnbnteB  of  man  are  a  mark  of 

the  attribute  mortality, 
The  attributes  of  a  king  are  a  roark  of 
the  attributes  of  "1°-", 
therefore 
Tha  attributes  uf  a  king  ore  a  marit  of 
tbe  attribute  mortality. 
And,  lastly, 
The  attributes  of  man  are  a  mark  of 
the  absence  of  the  attribute  omni- 
potence, 
The  attributes  of  o  king  are  araark  of    ' 
the  attributes  of  man, 
tlierefore 
The  attribut«s  of  a  king  are  a  mark 
of  the  abaLTice  of  the  attribute 
signified  by  the  word  omnipotent 
(or,  are  evidence  of  Che  abaenoebf 
that  nttriUite). 
To  coriv^inHid  with  this  alteration 
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in  the  form  of  the  syllogisms,  the 

axioms  on  which  the  syllogistio  process  CHAPTER  III.  . 

is  foonded  mast  undergo  a  correspond-       ^„  „„„  „„„ ^„„      ,       ^    ^ 

phWology,  both  these  imom»  may  ^^'"'^  °'  ^'^  sylmgism. 

be  brought  under  one  general  expres-  §  I.  We  have  shown  what  is  the 

sion,  namely,  that  whatever  has  any  real  nature  of  the  truths  with  which 

mark,  has  that  which  it  is  a  mark  of.  the  Syllogism  is  conversant,  in  contra- 

Or,  when  the  minor  premise  as  well  as  distinction  to  the  more    superficial 

the  major  is  universal,  we  may  state  manner  in  which  their  import  is  con- 

it  thus  :  Whatever  is  a  mark  of  any  ciam :  when  B  is  said  to  co-exist  with  A, 

mark,  is  a  mark  of  that  which  this  (it  must  be  by  a  lap»ut  ealami  that  Mr. 

last  is  a  mark    of.      To  trace  the  Bain  uses  the  word  coincide,)  it  is  possible, 

identity  of  these  axioms  with  those  i^^  the  absence  of  warning  to  suppose  the 

.    J^,    ,  ':"™  «Aw««  T     ,  ^77^  meaning  to  be  that  the  twothings  are  only 

previously  laid  down  nay  be  left  to  found  together.   But  this  misinterpretation 

the  intelligent  rasder.     We  shall  find,  is  excluded  by  the  other,  or  practical,  form 

as  we  proceed,  the  great  convenience  ?^  *h®  ^^^^"^  >  ^^^S'^^j'^  €»t  nota  rei 

^*  4.u^Lu— TTTi^ •  i.       !-•  1.        u  xpnm.    No  one  would  be  in  any  danger  of 

Of  tbepteaseology  into  which  we  have  inferring  that  because  a  is  a  mark  of  6,  b 

4Mt  thrown  them,  and  which  is  better  can  never  exist  without  a ;  that  because 

adapted  than  any  I  am  acquainted  being  in  a  confirmed  consumption  is  a  mark 

«t;4-Ii   ♦«  A«-««Ao.  «.ui«    -r^^^^x^x^^^   ^^A  of  being  about  to  die,  no  one  dies  who  is 

with  to  express  with   precision  and  not  in^consumption  |  that  because  being 

force  what  is  aimed  at,  and  actually  coal  is  a  mark  of  having  come  out  of  tlio 

accomplished,  in  every  case  of  the  earth,  nothing  can  come  out  of  the  eartii 

ascertainment  of  a  truth  by  ratiocma-  f.^£«Pt  ^^^  ^'1'^*^?  knowledge  of  E..g. 
. .      «.  •^  ush  seems  a  sufficient  protection  agamst 

^^'^  these  mistakes,  since  in  speaking  of  a  mark 

of  anything  we  are  never  understood  as 
*  Professor  Bain  (XoiTtc,  i.  157)  considers  implying  reciprocity, 
the  axiom  ^or  rather  axioms)  here  proposed  A  more  fundamental  objection  is  stated 
as  a  substitute  for  the  dictum  de  omni  to  by  Mr.  Bain  in  a  subsequent  pa.«sugo  (p. 
possess  certain  advantages,  but  to  be  "  un.  158).  "  The  axiom  does  not  accommodate 
workable  as  a  basis  of  the  syllogism.  The  itself  to  the  type  of  Deductive  Reasoning  as 
fatal  defect  conidsts  in  this,  that  it  is  ill-  contrasted  with  Induction— the  application 
adapted  to  bring  out  the  difference  between  of  a  general  principle  to  a  special  case, 
total  and  partial  coincidence  of  terms,  the  Anything  that  fails  to  make  prominent 
observation  of  which  is  the  essential  pre-  this  circumstance  is  not  adapted  as  a 
caution  in  syllogising  correctly.  If  all  the  foundation  for  the  syllogism. "  But  though 
terms  were  co-extensive,  the  axiom  would  it  may  be  proper  to  limit  the  term  Deduc- 
flow  on  admirably ;  A  carries  B,  all  B  and  tion  to  the  application  of  a  general  prin- 
iione  but  B ;  B  carries  C  in  tho  fame  man-  ciple  to  a  special  case,  it  has  never  been 
ner:  at  once  A  carries  C,  without  limitation  held  that  Ratiocination  or  Syllogism  is 
or  reserve.  But  in  point  of  fact,  we  know  subject  to  the  same  limitation;  and  the 
that  while  A  carries  B,  other  things  carry  adoption  ofit  would excludea  prcatamount 
B  also ;  whence  a  process  of  limitation  is  of  valid  and  conclusive  syllogistic  reason- 
required,  in  transfei-ring  A  t  o  C  through  B.  ing.  Moreover,  if  the  dictum  de  omni  mokes 
A  (in  common  witii  other  things)  carries  prominent  the  fact  of  the  application  of  a 
B ;  B(in  common  with  other  things)  carries  general  principle  to  a  particular  case,  the 
C ;  whence  A  (in  common  with  other  things)  axiom  I  propose  makes  prominent  the  con- 
carries  C.  Toe  axiom  provides  no  means  dition  whicn  alone  makes  that  application 
of  making  this  limitation  ;  if  we  were  to   a  real  inference. 

follow  A  literally,  we  should  be  led  to  sup-  I  oonclude,  therefore,  that  both  forms 
pose  A  and  0  co-extensive :  for  such  is  the  have  their  vuue,  and  their  place  in  Logic, 
only  obvious  meaning  of  '  the  attribute  A  The  dictum  de  omni  should  be  retained  as 
coincides  with  the  attoibute  C  "  the  fundamental  axiom  of  the  logic  of  mere 

It  is  certainly  imssible  that  a  careless  consistency,  often  called  Formal  Logic;  nor 
learner  here  and  there  may  suppose  that  if  have  I  ever  quarrelled  with  the  use  ofit  in 
A  carries  B,  it  follows  that  B  carries  A,  that  character,  nor  proposed  to  banish  it 
But  if  anyone  is  so  incautious  as  to  commit  from  treatises  on  Foimal  Logic.  But  the 
this  mistake,  the  very  earliest  lesson  in  the    other  is  the  proper  axiom  for  the  logic  of 

the  pursuit  of  truth  by  way  of  Deduction ; 
and  the  recognition  of  it  can  alone  show 
how  it  is  possible  that  deductive  reasoning 
can  be  a  rood  to  truth.. 


logic  of  inference,  the  Conversion  of  Pro- 
p(^tion8,  will  coiTect  it.  The  first  of  the 
two  forms  in  which  I  have  stated  the  axiom 
is  in  some  de^^roo  open  to  Mr.  Bain's  criti- 


h  eUtiini 


CPived  in  tho  common  theorj  ;  and 
what  are  the  fundamental  axioms  on 
which  ita  probativH  force  or  cuiiclusivu- 
nesB  dependB.  We  have  now  to  in- 
(inire  whether  the  sylliigUtio  procosa, 
that  oF  reasoning  from  generals  to 
p^irticularB,  is,  or  is  not,  a  proceBs  nl 
inference  ;  a  proceaB  from  the  known 
to  the  unknown  :  a  means  of  coming 
to  a  knowledge  of  eomething  whir^ 
we  did  not  know  before. 

Logicians  have  been  remarkably 
unanimous  in  their  mode  of  answering 
this  queFFtion.  It  is  universally  allow- 
ed tbat  a  eyllD^sm  la  vicious  if  there 
be  anything  more  in  the  conclosion 
than  was  assumed  in  the  premises. 
But  this  is,  in  fact,  to  say  that  nothing 
ever  was,  orcaa be,  proved  b)' ay llogism 
which  was  not  known,  or  assunied  to 
be  known,  before.  la  ratiocination, 
then,  not  HprocesE  of  inference  '  And 
is  the  syllogism,  to  which  the  word 
reasoning  has  so  often  been  represent- 
ed to  be  enclusirely  appropriate,  not 
really  entitled  to  be  called  reasoning 
at  all?  Thiaseema  an  iuovitable  can- 
sequence  of  the  doctrine,  admitted  by 
aU  writeni  on  the  subject,  that  a  syl- 
logism can  prove  no  more  than  is 
involved  in  the  premises.  Tet  the 
acknowledgment  so  explicitly  made, 
haa  not  prevented  one  set  of  writers 
from  continuing  to  represent  the  syl- 
logiam  as  the  correct  analysia  of  what 
the  mind  aotiially  performs  in  discover- 
ing and  proving  the  lai^r  half  of  the 
truths,  whether  of  acience  or  of  daily 
life,  which  we  believe ;  while  those 
who  have  avoided  this  incnnsiatency, 
and  followed  OUt  the  general  theorem 
respecting  the  logical  value  of  the  syl- 
logism to  its  legitimate  corollary,  have 
been  led  to  impute  useleaaneas  and 
frivolity  to  the  Bylliw;istic  theory  itself, 
on  the  ground  <rf  the  pelitio  printipii 
which  they  allege  to  be  inherent  in 
every  syllogism.  As  I  believe  both 
these  opinions  to  Ije  fundamentally 
erroneous,  I  umat  request  the  atten- 
tion of  the  reader  to  certain  considera- 
tions, withoat  which  any  just  appre- 
eiatian  of   the  true  character  of  the 


forms  in  phdosophy,  appears  to  ma 
impossible  ;  but  which  seem  to  have 
benn  either  overlooked,  or  insuffi- 
ciently  adverted  to,  both  by  tlie  de- 
fenders of  the  syllogistic  theory  and 
by  its  assailants. 

S  2.  It  must  be  granted  that  in 
every  syllogism,  considered  as  an 
argument  to  prove  the  conclusion, 
there  is  a  petitta  prineipii     Whenwa 

All  men  are  mortal, 
Socrates  is  a  Dun, 

Socrates  is  mortal ; 
it  is  unanswerably  urged  by  the  adver- 
saries of  the  Bjilogistic  theory,  that 
the  pmpoiition,  Socrates  ia  mortal, 
is  presupposed  in  the  more  general 
assumption,  All  men  are  mortal ;  that 
we  cannot  beusaured  of  the  mortality 
of  all  men,  imleas  we  ore  already  cer- 
tain of  the  mortality  of  every  indi- 
vidual man  :  tbat  if  it  bs  still  doubt- 
ful whether  Socrates,  or  any  other 
individual  we  choose  to  name,  be 
mortal  or  not,  the  same  degree  of 
uncertainty  must  hang  over  the  asser- 
tion. All  men  are  mortal :  that  the 
general  principle,  instead  of  being 
given  as  evidence  of  the  particular 
case  cannot  itself  be  taken  for  true 
without  exception,  until  every  shadow  ■ 
of  doubt  which  could  affect  any  case 
comprised  with  it,  fa  dispelled  by  evid- 
ence alitindi  ;  and  then  what  remains 
for  the  ByllogiBm  to  prove  7  That,  in 
short,  no  reasoning  from  generals  to 
particulars  can,  as  such,  prove  any- 
thing, since  from  a  general  prindple 
we  cannot  infer  any  particulars,  but 
those  which  the  principle  itself  assumes 

This  doctrine  appears  to  me  irre- 
fragable ;  and  if  logicians,  though 
nnablo  to  dispute  it,  have  usually 
exhibited  a  strong  disposition  to  ex- 
plain it  away,  tins  was  not  because 
they  could  discover  any  daw  in  the 
Brgument  itself,  but  because  the  oon- 
trary  ogrinion  seemed  to  rest  on  argu- 
ments equally  indiaputable.  In  the 
nyllc^m  last  inferred  to,  Fcr  example. 
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or  in  any  of  those  which  we  previously 
constructed,  is  it  not  evident  that  the 
conclusion  may,  to  the  person  to  whom 
the  syllogism  is  presented,  be  actually 
and  bond  fide  a  new  truth  ?  Is  it  not 
matter  of  daily  experience  that  truths 
previously  unthought  of,  facts  which 
have  not  been,  and  cannot  be,  directly 
observed,  are  arrived  at  by  way  of 
general  reasoning  ?  We  believe  that 
the  Duke  of  Wellington  is  mortal. 
We  do  not  know  this  by  direct  observa- 
tion, so  long  as  he  is  not  yet  dead. 
If  we  were  asked  how,  this  being  the 
case,  we  know  the  Duke  to  be  mortal, 
we  should  probably  answer.  Because 
all  men  are  so.  Here,  therefore,  we 
arrive  at  the  knowledge  of  a  truth  not 
(as  yet)  susceptible  of  observation,  by 
a  reasoning  which  admits  of  being 
exhibited  in  the  following  syllogism: — 
All  men  are  mortal, 

The  Duke  of  Wellington  is  a  man, 
therefore 

The  Duke  of  Wellington  is  mortal. 
And  since  a  large  portion  of  our 
knowledge  is  thus  acquired,  logicians 
have  persisted  in  representing  the 
syllogism  as  a  process  of  inference  or 
proof,  though  none  of  them  has  cleared 
up  the  difficulty  which  arises  from  the 
inconsistency  between  that  assertion 
and  the  principle  that  if  there  be 
anything  in  the  conclusion  which  was 
not  already  asserted  in  the  premises, 
the  argument  is  vicious.  For  it  is 
impossible  to  attach  any  serious  scien- 
tific value  to  such  a  mere  salvo  as  the 
distinction  drawn  between  being  in- 
volved by  implication  in  the  premises, 
and  being  Erectly  asserted  in  them. 
When  Archbishop  Whately  says*  that 
the  object  of  reasoning  is  "  merely  to 
expand  and  unfold  the  assertions 
wrapt  up,  as  it  were,  and  implied  in 
those  with  which  we  set  out,  and  to 
bring  a  person  to  perceive  and  acknow- 
ledge the  full  force  of  that  which  he 
has  admitted/'  he  does  not,  I  think, 
meet  the  real  difficulty  requiring  to 
be  explained,  namely,  how  it  happens 
that  a  science,  like  geometry,  can  be 

*  Logic,  p.  239  (9th  ed.) 


all  "  wrapt  up  **  in  a  few  definitions 
and  axioms.  Nor  does  this  defence 
of  the  syllogism  differ  much  from 
what  its  assiulants  urge  against  it  as 
an  accusation,  when  they  charge  it 
with  being  of  no  use  except  to  those 
who  seek  to  press  the  consequences  of 
an  admission  into  which  a  person  has 
been  entrapped  without  having  con- 
sidered and  understood  its  full  force. 
When  you  admitted  the  major  pre- 
mise, you  asserted  the  conclusion ; 
but,  says  Archbishop  Whately,  you 
asserted  it  by  implication  merely : 
this,  however,  can  here  only  mean 
that  you  asserted  it  unconsciously ; 
that  you  did  not  know  you  were 
asserting  it ;  but,  if  so,  the  difficulty 
revives  in  this  shape — Ought  you  not 
to  have  known  ?  Were  you  warranted 
in  asserting  the  general  proposition 
without  having  satisfied  yourself  of 
the  truth  of  everything  which  it  fairly 
includes?  And  if  not,  is  not  the 
syll(^istic  art  primd  facie  what  its 
assailants  affirm  it  to  be,  a  contrivance 
for  catching  you  in  a  trap,  and  hold- 
ing you  fast  in  it  ?  * 

§  3.  From  this  difficulty  there  ap- 
pears to  be  but  one  issue.  The  pro- 
position that  the  Duke  of  Wellington 
is  mortal,  is  evidently  an  inference  ; 

*  It  is  hardly  necessary  to  say,  tliat  I 
am  not  contending  for  any  such  absurdity 
as  that  we  actually  "  ought  to  have  known  " 
and  considered  the  case  of  every  individual 
man,  past,  present,  and  future,  before 
affirming  that  all  men  are  mortal :  although 
this  interpretation  has  been,  strangely 
enough,  put  upon  the  preceding  obsei-va- 
tions.  There  is  no  difference  between  me 
and  Archbishop  Whately,  or  any  other 
defender  of  the  syllogism,  on  the  practical 
part  of  the  matter ;  I  am  only  pointing  out 
an  inconsistency  in  the  logical  theory  of 
it,  as  conceived  by  almost  all  writers.  I 
do  not  say  that  a  person  who  affirmed, 
before  the  Duke  of  Wellington  was  born, 
that  all  men  are  mortal,  knew  that  the 
Duke  of  Wellington  was  mortal ;  but  I  do 
say  that  he  asserted  it ;  and  I  ask  for  an 
explanation  of  the  apparent  logical  fallacy 
of  adducing  in  proof  of  the  Duke  of  Wel- 
lingrton's  mortality  a  general  statement 
which  presupposes  it.  Finding  no  suf- 
ficient resolution  of  tiiis  difficulty  in  any 
of  the  writers  on  Logic,  I  have  attempted 
to  supply  one. 


L 


it  is  gnt  at  wi  a  conclusion  From 
thing  else  ;  but  do  we,  in  reality,  con-  j 
ulude  it  from  the  propoeition,  All  men 
are  mortal  T     I  auawer,  No. 

The  error  oommitted  is,  I  conceive,  I 
that  of  overlooking  the  distinction 
between  two  parts  of  the  proc««8  of ' 
philoiDphiBing,  the  inferring  part,  snd  i 
the  ragiatering  part,  and  awribing  to  ' 
the  latter  the  functions  of  the  former. 
TliB  mistake  la  that  of  referring  ft| 
person  to  his  own  notes  for  the  origin 
of  his  knowledge.  Its  person  is  asked 
a  question,  and  is  at  the  moment  un- 
able to  answer  it,  he  may  refresh  his 
memo:y  by  turning  to  a  memorandum 
which  he  carries  about  with  him.  But 
if  he  were  asked,  how  the  fact  came 
to  his  knowledge,  he  would  scarcely 
answer,  because  it  was  set  down  in  his 
notebook:  unless  the  book  was  writ- 
ten, like  the  Koran,  with  a  quill  from 
the  wiug  of  the  angel  Gabriel. 

Assuming  that  the  propmition,  The 
Duke  of  Wellington  Is  mortal,  is  im- 
mediately an  inferenca  from  the  pro- 
position, A31  men  are  mortal ;  whence 
do  we  derix'e  our  knowledge  of  thnt 
general  truth  1  Of  courae  from  obaer- 
vation.  Now,  all  which  man  caa  ob- 
serve are  individual  f  inn  From 
these  all  generalbntAnmust  be  drawn, 
and  Into  Uteae  they  ma;  be  ogaiu  ' 
ncolvsd  ;  for  a  general  b'uth  is  but 
an  aggregate  of  particidar  truths  ;  a 
comprehensive  eiipresaion,  by  which 
an  indefinite  number  of  individual 
facta  are  aEBnned  or  dented  at  once. 
Uut  a  general  proposition  is  not  merely 
a  compendious  form  for  recording  and 
preserving  in  the  memory  a  number 
of  particular  facts,  all  of  which  have 
been  observed.  Generalisation  is  not 
a  process  of  mere  naming,  it  is  also  a 
process  of  inference.  From  iniitances 
whiidi  we  have  observed,  we  feel  war- 
ranted in  concluding,  that  what  we 
found  true  in  those  instances,  holds 
in  all  simitar  ones,  post,  present,  and 
future,  however  numerous  they  may 
be.  We  then,  by  that  valuable  con- 
trivance of  language  which  enables 
us  to  speak  of  many  as  if  they 
one,  reourd  all  that  wc  hove  obst 


with  all  that  we  Infer  from 
our  observations,  in  one  condse  e 
pression  ;  and  have  thus  ooly  ch 
proposition,  instead  of  an  endless 
munber,  to  remember  or  to  communi- 
cate. The  results  of  many  observa- 
tions Olid  inferences,  and  instructions 
for  making  innumerable  inferences  in 
nnforeseen  cases,  ore  compressed  into 

When,  therefore,  we  conclade  from 
the  death  of  John  and  Thomas,  and 
every  other  person  we  ever  heard  of 
in  whom  case  the  experiment  hod 
been  fairly  tried,  that  the  Duke  of 
Wellington  is  mortal  Uke  the  rest, 
we  may,  indeed,  pass  through  the 
generalkatioa.  All  men  ore  mortid,  as 
an  intermediate  stage  ;  but  it  is  not 
in  the  latter  half  of  the  process,  the 
descent  from  all  men  to  the  Duko  of 
Wellington,  that  the  inftretiec  re- 
sides. The  inference  is  finished  when 
we   have  asserted  that  all  mea  are 


mg  our  own  notes. 

Ardhbiahop  Whately  hna  contended 
tiutt  syllogising,  or  reasoning  from 
generals  to  particulars,  is  not,  agree- 
ably to  the  vulgar  idea,  a  peouliar 
niorfe  of  reasoning,  but  the  philo- 
sophical analysis  of  tlie  mode  in  which 
all  men  reason,  and  most  do  so  if  thuy 
reason  at  all.  With  the  deferBnoe 
high  an  authority,  I  cannot 
help  thinking  that  the  vulgar  notion 
is,  in  this  case,  the  more  oorrect  If, 
from  our  enperienee  of  John,  Thomas, 
&o.,  who  once  were  living,  bu,t  are 
now  dead,  we  are  entitled  to  conclude 
that  all  human  beings  are  mortal,  wa 
might  surely  without  any  logical  in- 
consequence have  concluded  at  onee 
from  those  instances  that  the  Duke 
of  Wellington  is  mortal  The  mor- 
tality of  John,  Thomas,  and  otbera 
is,  after  all,  the  whole  evidence  wo 
have  for  the  mortality  of  the  Duke  of 
Wellbgton.  Not  one  iota  is  added 
to  the  proof  b;  interpolating  a  gen- 
eral prop(»it{on.  Since  the  indivi- 
dual coses  are  all  the  evidence  wb 
can  possess,  evidence  which  no  logical 
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form  into  which  we  choose  io  throw 
it  can  make  g^reater  than  it  is ;  and 
since  that  evidence  Is  either  sufficient 
in  itself,  or,  if  insufficient  for  the  one 
purpose,  cannot  be  sufficient  for  the 
other ;  I  am  unable  to  see  why  we 
should  be  forbidden  to  take  the  short- 
est out  from  these  sufficient  premises 
to  the  conclusion,  and  constniined  to 
travel  the  "high  priori  road,"  by  the 
arbitrary  fiat  of  logicians.  I  cannot 
perceive  why  it  should  be  impossible 
to  journey  from  one  place  to  another 
unless  we  **  march  up  a  hill,  and  then 
march  down  again."  It  may  be  the 
safest  road,  and  there  may  be  a  rest- 
ing-place at  the  top  of  the  hill, 
affording  a  commanding  view  of  the 
surrounding  country;  but  for  the 
mere  purpose  of  arriving  at  our 
journey's  end,  our  taking  that  road  is 
perfectly  optional ;  it  is  a  question  of 
time,  trouble,  and  danger. 

Not  only  ma^  we  reason  from  par- 
ticulars to  particulars  without  passing 
through  generals,  but  we  perpetually 
do  so  reason.  Ail  our  earliest  infer- 
ences are  of  this  nature.  From  the 
first  dawn  of  intelligence  we  draw  in- 
ferences, but  years  elapse  before  we 
learn  the  use  of  general  language. 
The  child  who,  having  burnt  his 
fingers,  avoids  to  thrust  them  again 
into  the  fire,  has  reasoned  or  inferred, 
though  he  has  never  thought  of  the 
eeneral  maxim.  Fire  bums.  He 
knows  from  memory  that  he  has  been 
burnt,  and  on  this  evidence  believes, 
when  he  sees  a  candle,  that  if  he  puts 
his  finger  into  the  flame  of  it,  he  will 
be  burnt  again.  He  believes  this  in 
eveiy  case  which  happens  to  azise; 
but  without  looking,  in  eaeli  instance, 
beyond  the  preoettt  ease.  He  is  not 
generaUaiBg;  he  is  inferring  a  par- 
ticular from  particulars.  In  the  same 
way,  also,  Inrutes  reason.  There  is 
no  ground  for  attributing  to  any  of 
the  lower  animals  the  use  of  signs  of 
such  a  nature  as  to  render  general 
propositions  possible.  But  those  ani- 
mals profit  by  experience,  and  avoid 
what  they  have  found  to  cause  them 
pain,  in  the  same  manner,  though  not 


always  with  the  same  skill,  as  a  human 
creature.  Not  only  the  burnt  child, 
but  the  burnt  dog,  dreads  the  fire. 

I  believe  that,  in  point  of  fact,  when 
drawing  inferences  from  our  personal 
experience,  and  not  from  maxims 
handed  down  to  us  by  books  or  tra- 
dition, we  much  of tener  conclude  from 
particulars  to  particulars  directly, 
than  through  the  intermediate  agency 
of  any  general  proposition.  We  are 
constancy  reasoning  from  ourselves 
to  other  people,  or  from  one  person  to 
another,  without  giving  ourselves  the 
trouble  to  erect  our  observations  into 
general  maxims  of  human  or  external 
nattue.  When  we  conclude  that  some 
person  will,  on  some  given  occasion, 
feel  or  act  so  and  so,  we  sometimes 
judge  from  an  enlarged  consideration 
of  the  manner  in  which  human  beings 
in  general,  or  persons  of  some  particu- 
lar character,  are  accustomed  to  feel 
and  act ;  but  *  much  of  tener  from 
merely  recollecting  the  feelings  and 
conduct  of  the  same  person  in  some 
previous  instance,  or  from  considering 
how  we  should  feel  or  act  ourselves. 
It  is  not  only  the  village  matron,  who, 
when  called  to  a  consultation  upon 
the  case  of  a  neighbour's  child,  pro- 
nounces on  the  evil  and  its  remedy 
simply  on  the  recollection  and  autho- 
rity of  what  she  accounts  the  similar 
case  of  her  Lucy.  We  all,  where  we 
have  no  definite  maxims  to  steer  by, 
guide  ourselves  in  the  same  way ;  and 
if  we  have  an  extensive  experience^ 
and  retain  its  impresaioiiB  strongly, 
we  may  acquire  in  this  manner  a  very 
confikfenble  power  of  accurate  judg- 
ment, which  we  may  be  utterly  incap- 
able of  justifying  or  of  communicating 
to  others.  Among  the  higher  order 
of  practical  intellects  there  have  been 
many  of  whom  it  was  remarked  how 
admirably  they  suited  their  means  to 
their  ends,  without  being  able  to  give 
any  sufficient  reasons  for  what  they 
did  ;  and  applied,  or  seemed  to  apply, 
recondite  principles  which  they  were 
wholly  unable  to  state.  This  is  a 
natural  consequence  of  having  a  mind 
stored  with  appro]^i\at^  \»kI^^$!>\)^ax%^ 


and  havirB  been  long  acooBtomed  to 
reason  at  unce  from   ihene  to  fresli 

Earticulars,  without  practising  the 
ftbit  of  Btftting.to  oneself  or  to  others 
the  corresponding  general  propoaitionii. 
An  old  WHrrior,  on  a  rapid  glance  at 
the  outlines  of  tha  ground,  is  able  at 
onoe  to  give  the  neceBBary  orders  for 
a  Bldlful  arrangement  of  his  troops  ; 
thongh  if  he  boa  received  little  thto- , 
retical  instruction,  and  bos  seldom 
been  called  upon  to  answer  to  other  j 
people  for  his  conduct,  he  may  never 
haTB  had  in  his  mind  a  single  general 
theorem  respecting  the  relation  be- 
tween ground  nnd  array.  But  bis 
expetiencB  uf  encacnprnents,  in  ctr- 
cumstances  more  or  iesa  similar,  has 
left  a  number  of  vivid,  unexpresaed, 
imgeneralised  analogies  in  hia  mind, 
the  most  appropriate  of  which,  in- 
Ktiintiy  suggesting  itself,  determines 
him  tn  a  judlciouB  arrangement. 

The  elrill  of  nn  uneducated  peraan 
in  the  use  of  weapons  or  of  tools  ia 
of  n  precisely  similar  nnturc  The 
savage  who  executes  unerringly  the 
exact  throw  which  brings  down  bis 
game,  or  his  enemy,  in  tbe  manner 
most  suited  to  his  purp<ue,  under  the 
operation  of  all  the  conditions  neces- 
sarily involved,  the  weight  and  form 
of  the  weapon,  the  direcUon  and  dis- 
tance of  the  object,  the  action  of  the 
wind,  Ike,  owes  this  power  to  a  long 
series  of  previous  experiments,  the 
results  of  which  he  certainly  never 
framed  into  any  verbal  theorems  or 
niles.  The  same  thing  may  generally 
be  said  of  any  other  extraordinary 
manual  dexterity.  Not  long  ago  a 
Scotch  manufacturer  pnicurcd  from 
England,  at  a  high  rate  of  wogea,  a 
working  dyer,  famous  for  producing 
very  fine  colours,  with  tbe  view  of 
teaching  to  his  other  ivorkmen  the 
same  skill  The  workman  came  ;  but 
hia  mode  of  proportioning  tbe  ingredi- 
ents, in  which  lay  the  secret  of  the 
eifects  be  produced,  was  by  taking 
them  up  ill  handfnis,  while  the  com- 
mon method  was  to  Weigh  them.  The 
inanuFactiirer  sought  to  make  him 
turn  his  handling  system  into  an  equi- 


valent weighing  eystem,  that  the 
general  principle  of  his  peculiar  mode 
of  proceeding  might  be  ascertained. 
This,  however,  the  man  found  himself 
quite  unable  to  do,  and  therefore  could 
impart  his  skill  to  nobody.  He  had, 
from  the  individual  cases  of  his  own 
experience,  established  a  connection 
in  his  uund  between  fine  effects  of 
colour,  and  tactual  perceptions  in 
handling  his  dyeing  materiala  ;  and 
from  these  perceptions  he  oonld,  in 
any  particular  ciue,  infer  the  means 
to  be  employed,  and  the  effects  which 
would  lie  produced,  but  could  not  put 
others  in  possession  of  the  grounds  on 
which    he   proceeded,   from    having 


Almost   e 


neralised   then 
■d  the, 


language. 
knows  Lord 
man  of  practi- 


Mansfield's  advice  to  a 
cal  good  sense,  who,  be 
governor  of  a  colony,  had  Iti  jM'Bside 
in  its  court  of  juHtioe,  without  pre- 
vious judicial  practice  or  legal  educa- 
tion. Tbe  advice  was  to  give  hia 
decision  boldly,  for  it  would  probably 
be  right ;  but  never  to  venture  on 
assigning  reasons,  for  they  would 
almost  infallibly  be  wrang.  In  cases 
like  this,  which  are  of  no  uncommon 
occurrence,  it  would  be  nbsnrd  to 
suppose  that  the  bad  tvoeon  was  the 
source  of  the  good  deci«iou.  Xiocd 
Mansfield  knew  that  if  any  reason 
were  assigned  it  would  be  necessarily 
an  afterthought,  tlie  judge  being  in 
fad  guided  by  impressiona  from  past 
experience,  without  the  oinmitous  pnf- 
cese  of  framing  general  principles 
from  them,  and  that  if  he  attempted 
to  frame  any  such  he  would  assuredly 
faiL  Lord  Mansfield,  however,  would 
not  have  doubted  that  a  man  of  equal 
experience  who  liad  also  a  mind  stored 
with  general  propositions  derived  by 
legituiiate  induction  from  that  experi- 
ence, would  have  been  greatly  prefer- 
able 08  a  judge  to  one,  however  saga- 
cinua,  who  could  not  be  tnuted  with 
the  explanation  and  justification  of 
hia  own  judgments.  The  cases  of 
men  of  tuent  performing  wooderful 
thuigs  they  know  nut  how,  are  ex- 
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amples  of  the  rudest  and  most  spon- 
taneous form  of  the  operations  of 
superior  minds.  It  is  a  defect  in 
them,  and  often  a  source  of  errors, 
not  to  have  generalised  as  they  went 
on  ;  but  generalisation,  though  a  help^ 

K   the  most  important  indeed  of  all  helps, 

\^^not  an  essential 

Even  the  scientifically  instructed, 
who  possess,  in  the  form  of  general 
propositions,  a  systematic  record  of 
the  results  of  the  experience  of  man- 
kind, need  not  always  revert  to  those 
general  propositions  in  order  to  apply 
that  experience  to  a  new  case.  It  is 
justly  remarked  by  Dugald  Stewart, 
that  though  the  reasonings  in  mathe- 
matics depend  entirely  on  the  axioms, 
it  is  by  no  means  necessary  to  our 
seeing  the  conclusiveness  of  the  proof 
that  the  axioms  should  be  expressly 
adverted  ta  When  it  is  inferred  that 
A  B  is  equal  to  0  D  because  each  of 
them  is  equal  to  E  F,  the  most  un- 
cultivated understanding,  as  soon  as 
the  propositions  were  understood, 
would  assent  to  the  inference,  without 
having  ever  heard  of  the  general  truth 
that  "  things  which  are  equal  to  the 
same  thing  are  equal  to  one  another." 
This  remark  of  Stewart,  consistently 
followed  out,  goes  to  the  root,  as  I 
conceive,  of  the  philosophy  of  ratio- 
cination ;  and  it  is  to  be  regretted 
that  he  himself  stopt  short  at  a  much 
more  limited  application  of  it.  He 
saw  that  the  general  propositions  on 
which  a  reasoning  is  said  to  depend 
may,  in  certain  cases,  be  altogether 
omitted,  without  impairing  its  pro- 
bative force.  But  he  imagined  this 
to  be  a  peculiarity  belonging  to 
axioms ;  and  argued  from  it,  that 
axioms  are  not  the  foundations  or 
first  principles  of  geometry  from 
which  all  the  other  truths  of  the 
science  are  synthetically  deduced,  (as 
the  laws  of  motion  and  of  the  com- 
position of  forces  in  dynamics,  the 
equal  mobility  of  fluids  in  hydro- 
statics, the  laws  of  reflection  and 
refraction  in  optics,  are  the  first 
principles  of  those  sciences,)  but  are 
merely  necessary  assumptions,  self- 


evident  indeed,  and  the  denial  of 
which  would  annihilate  all  demon- 
stration, but  from  which,  as  premises, 
nothing  can  be  demonstrated.  In  the 
present,  as  in  many  other  instances, 
this  thoughtful  and  elegant  writer  has 
perceived  an  important  truth,  but 
only  by  halves.  Finding,  in  the  case 
of  geometrical  axioms,  that  general 
names  have  not  any  talisman  ic  virtue 
for  conjuring  new  truths  out  of  the 
well  where  they  lie  hid,  and  not  seeing 
that  this  is  equally  true  in  every  other 
case  of  generalisation,  he  contended 
that  axioms  are  in  their  nature  barren 
of  consequences,  and  that  the  really 
fruitful  truths,  the  real  first  principles 
of  geometry,  are  the  definitions  ;  that 
the  definition,  for  example,  of  the  circle 
is  to  the  properties  of  the  circle  what 
the  laws  of  equilibrium  and  of  the 
pressure  of  the  atmosphere  are  to  the 
rise  of  the  mercury  in  the  Torricellian 
tube.  Yet  all  that  he  had  asserted 
respecting  the  function  to  which  the 
axioms  are  confined  in  the  demon- 
strations of  geometry  holds  equally 
true  of  the  definitions.  E  very  demon- 
stration in  Euclid  might  be  carried  on 
without  them.  This  is  apparent  from 
the  ordinary  process  of  proving  a  pro- 
position of  geometry  by  means  of  a 
diagram.  What  assumption,  in  fact, 
do  we  set  out  from  to  demonstrate  by 
a  diagram  any  of  the  properties  of  the 
circle?  Not  that  in  all  circles  the 
radii  are  equal,  but  only  that  they  are 
so  in  the  circle  ABC.  As  our  warrant 
for  assuming  this,  we  appeal,  it  is  true, 
to  the  definition  of  a  circle  in  general ; 
but  it  is  only  necessary  that  the 
assumption  be  granted  in  the  case  of 
the  particular  circle  supposed.  From 
this,  which  is  not  a  general  but  a 
singular  proposition,  combined  with 
other  propositions  of  a  similar  kind, 
some  of  which  when  generalised  are 
called  definitions,  and  others  axioms, 
we  prove  that  a  certain  conclusion  is 
true,  not  of  all  circles,  but  of  the 
particular  circle  ABC ;  or  at  least 
would  be  so,  if  the  facts  precisely 
accorded  with  our  assumptions.  The 
enunciation,  as  it  is  caALed^^iYvaiX^Vs^NiXv^ 
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gt^nenil  theorem  whicli  stancia  nt  the 
hta-l  o[  thu  demoiiBtrtition,  is  n»t  the 
proposition  nctliolly  denianstratcd. 
One  JnaCnnce  only  u  di:iiHinBtrated : 
lint  tliB  prucsuas  by  nLiub  this  is  (lane 
ia  a  process  which,  whan  wh  consider 
ita  nature,  we  perceive  might  be 
exactly  copied  in  an  indefinite  number 
of  otber  iaatnnces  ;  in  every  inetanoe 
which  cunforms  to  certuia  conditiuiia. 
The  coatiivance  of  general  language 
fntnialiing  ua  with  terras  whioh  con- 
note these  canditions,  we  are  able  to 
Baaert  tliia  indefinite  multitude  of 
truths  in  a  lungle  expreaaion,  uid  this 
expreaaion  la  the  general  theorem. 
By  dropping  the  use  of  disgrajna,  and 
Hubatituting,  in  the  demanBtrationa, 
guaerol  pbraaes  f(ir  the  letters  oC  the 
nlphabeb,  we  might  proTs  the  general 
theoreni  directly,  that  ia,  we  might 
deuioiiBtrata  all  tha  cosea  at  once ; 
and  to  do  this  we  tnuat,  of  course, 
employ  aa  our  premises  the  axioms 
nnd  detinitiona  in  their  general  form. 
Bub  thia  only  means,  thsib  if  we  can 
pi'ovH  an  individual  oooclusion  by 
ssaumiug  an  individual  fact,  then  in 
whatever  caxe  we  are  warranted  in 
making  an  exactly  similar  assumpti 


exactly  aimilnr  con- 
The  definition  is  a  sort  of 
notice  ti>  ourselves  and  others  what 
aa<<uniptiuna  we  think  om-aelves  en- 
Jdtled  to  make.  And  RU  in  all  casea, 
hhe  general  propositiuna,  whether 
icolled  definitions,  oxiomB,  or  lawa  of 
I  nature,  which  we  lay  down  at  the 

i'  beginning  ui  our  reaaonings,  ore 
merely  abridged  etatements,  in  a 
kind  of  BborUiand,  of  the  particular 
facta,  which,  as  oocaoion  aiiaee,  we 
either  think  we  may  proceed  on  as 
pnived,  or  intend  to  aasume.  In  any 
one  demouatrfttion  it  is  ennugh  it  we 
I  assuuje  for  a  particular  cose,  suitably 
Heleoted,  what  by  the  statement  of  the 
doHnilion  or  principle  we  announce 
1  that  we  intend  to  aasume  in  all  caana 
I  which  may  arise.  The  definition  i-f 
I  the  circle,  therefore,  is  to  one  of 
(  Euclid's  demonstrations  exactlywhat, 
I  Bowrding  to  Stewart,  the  axioms  are  ; 
1  that  is,  the  demoostratiuu  doea  not 


tion,  but  on  a  Bimilnr  oasumption  con- 
fined to  the  particular  case  :  thatcniie, 
however,  being  chosen  as  a  epeoimen 
or  paradigm  of  the  whole  olssa  of  casea 
included  in  the  theorem,  there  can  be 
nogruuudformakin);  the  assumption  in 
that  case  which  does  not  exist  in  every 
other ;  and  to  deny  the  ossumptiuu 
OS  a  general  tnith  ia  to  deny  the  right 
of  making  it  in  the  particular  instance. 
There  are,  undoubtedly,  the  most 
ample  reasoiia  for  stating  both  the 
principles  and  the  theoreius  in  their 
geneiBl  form,  and  these  will  be  ex- 
jiiained  presently,  so  far  as  explana- 
Cian  is  requiaite.  But,  that  unprac- 
tised learners,  even  in  making  use  of 
one  theorem  to  demonstrate  another, 
reason  rather  from  particular  to  parti- 
cular than  fnim  tlie  general  proposi- 
tion, is  manifest  from  the  difficulty 
they  find  in  afiplying  a  theorem  to  a. 
coae  in  which  the  configuration  of  the 
diagram  as  extremely  unlike  that  of 
the  diagraiu  by  wMch  tlie  original 
theorem  was  demonstrated.  A  diffi- 
culty which,  except  in  coses  of  unusual 
mental  power,  long  praotioe  nan  alone 
remove,  and  rtmoveschiefly  byrendar- 
ing  ns  familiar  with  all  the  configura- 
tions consistent  with  the  generd  Con- 
ditions of  the  theorem. 

§  4.  fFrom  the  conaiderations  now 
adduced  the  following  concluaions 
aeom  to  be  establisliL'd. 
ia  fmnij5rtiKji9rs___.^^ 
9eiioiiii''jSopoiutkina.iie.Jmerel£ 
giatersof  BUqBiafetWOBlLltoftJ^ 
itoa  sWrt  formult  "  _  '  __ 
The  major  premise  of  a  syliogiam,  ctui- 
eei)uently,  is  a  formula  id  this  deserip- 


1  the 


inclusii 


inference  drawn /ropa  the  formula,  but 
an  inference  drawn  according  to  the 
formula  ;  the  real  logical  aiiteoedent 
or  premise  iKillg  the  particular  facta 
from  which  the  general  proposition  was 
collected  by  indnctiun.  Those  facts, 
and  the  individual  inatancea  which 
3up]>Iied  them,  may  have  been  for- 
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gotten ;  but  a  record  remains,  not 
indeed  descriptive  of  the  facts  them- 
selves, but  showing  hovr  those  cases 
may  be  distinguished,  respecting 
which,  the  facts,  when  known,  were 
considered  to  warrant  a  given  infer- 
ence. According  to  the  indications 
of  this  record  we  draw  our  conclusion  ; 
which  is,  to  all  intents  and  purposes, 
a  conclusion  from  the  forgotten  facts. 
For  this  it  is  essential  that  we  should 
read  the  record  correctly  ;  and  the 
rules  of  the  syllogism  are  a  set  of  pre- 
cautions  to  ensure  our  doing  so. 

This  view  of  the  functions  of  the 
syllogism  is  confirmed  by  the  con- 
sideration of  precisely  thosecases  which 
might  be  expected  to  be  least  favour- 
able to  it,  namely,  those  in  which 
ratiocination  is  independent  of  any 
previous  induction.  We  have  already 
observed  that  the  syllogism,  in  the 
OTdinary  course  of  our  reasoning,  is 
only  the  latter  half  of  the  process  of 
travelling  from  premises  to  a  conclu- 
sion. There  are,  however,  some  pecu- 
liar oases  in  which  it  is  the  whole 
process.  Particulars  alone  are  cap- 
able of  being  subjected  to  observation  ; 
and  all  knowledge  which  is  derived 
from  observation  begins,  therefore, 
of  necessity,  in  particulars ;  but  our 
knowledge  may,  in  cases  of  certain 
descriptions,  be  conceived  as  coming 
to  us  £rom  other  sources  than  observa- 
tion. It  may  present  itself  as  coming 
from  testimony,  which,  on  the  occa- 
sion and  for  the  purpose  in  hand,  is 
accepted  as  of  an  authoritative  char- 
acter :  and  the  information  thus 
communicated  may  be  conceived  to 
comprise  not  only  particular  facts  but 
general  propositions,  as  when  a 
scientific  doctrine  is  accepted  without 
examination  on  the  authority  of 
writers,  or  a  theological  doctrine  on 
that  of  Scripture.  Or  the  generalisa- 
tion may  not  be,  in  the  ordinary  sense, 
an  assertion  at  all,  but  a  command  ;  a 
law,  not  in  the  philosophical,  but  in 
the  moral  and  political  sense  of  the 
term  :  an  expression  of  the  desire  of  a 
superior,  that  we,  or  any  number  of 
other  persons,  shall  conform  our  con- 


duct to  certain  general  instructions. 
So  far  as  this  asserts  a  fact,  namely,  a 
volition  of  the  legislator,  that  fact  is 
an  individual  fact,  and  the  proposition, 
therefore,  is  not  a  general  proposition. 
But  the  description  therein  contained 
of  the  conduct  which  it  is  the  will  of 
the  legislator  that  his  subject  should 
observe,  is  general  The  proposition 
asserts,  not  that  all  men  are  anything, 
huiJihait  all  men  sTiaU  do  something. 
^In  both  these  cases  the  generalities 
are^he  original  data,  and  the  parti- 
culars are  elicited  from  them  by  a 
process  which  correctly  resolves  itself 
into  a  series  of  syllogisms.  The  real 
nature,  however,  of  the  suppose^  f& 
ctncthnff— proems  Is"  evident^  enougljL, 
The  9ply j^aai^ 3p,  BeJdeCermined  is, 
"whether  the  authority  wlncE^ecIared 
the  ^neral  proposttton  iiiteff(Ied"To 
include  this  casein  it;  and  wlSether 
the  legislator  intended  his  command 
to  apply" to  tHe^presenF'ciaie  among 
others  or  not  ?  xms  is  ascertained  by 
examining  whether  the  case  possesses 
the  marks  by  which,  as  those  autho- 
rities have  signified,  the  cases  which 
they  meant  to  certify  or  to  influence 
may  be  known.  The  object  of  the  in- 
quiry is  to  make  out  the  witness's  or 
the  legislator's  intention,  through  the 
indication  given  by  their  words.  /This 
is  a  question,  as  tne  Germans  ex{)l%Bs 
it,  of  hermeneutics.  The  operation  is 
not  a  process  of  inference,  but  a  process 
of  interpretatioi^ 

In  this  last  phrase  we  have  obtained 
an  expression  which  appears  to  me  to 
characterise,  mpreaptly  than  any  other, 
the  functions  of  the  syllogism  in  all 
cases.  When  the  premises  are  given 
by  authority,  the  function  of  Reason- 
ing is  to  ascertain  the  testimony  of  a 
witness,  or  the  will  of  a  legislator,  by 
interpreting  the  signs  in  which  the 
one  has  intimated  his  assertion  and 
the  other  his  command.  In  like  man- 
ner, when  the  premises  are  derived 
from  observation,  the  function  of 
Reasoning  is  to  ascertain  what  we 
(br  our  predecessors)  formerly  thought 
might  be  inferred  from  the  observed 
facts,  and  to  do  tUia  b'^  vsi^Ax^x^Mvok.^ 


laS  B£ABI 

a.  memorandum  of  ouni,  or  of  theirs. 
iTIie  aiomunuiiluni  reminds  ub,  that 
krorn  evidence,  mora  or  lexs  carefully 
Vveighact,  it  formerly  appeared  that  a 
pertain  Attribute  might  be  inferred 
wherever  we  perceive  a  certain  mark. 
The  propoaitioD,  All  uieu  are  mortal, 
for  instance,  ahowa  that  we  have  had 
expHrieneB  from  which  we  thought  it 
followed  that  the  attributua  connoted 
by  tile  term  "man"  are  a  mark  of  mor- 
tality. But  when  we  conclude  that 
the  Duke  of  WeUington  is  mortal,  wB 
do  not  infer  this  from  the  memoran- 
dum, but  from  the  former  experience. 
All  that  we  infer  from  the  meiiior. 
audom  ia  our  own  previous  belief  (or 
that  of  tluMU  who  transmitted  to  Ui>  the 
propoaition)  coooeming-  the  inferanoea 
which  that  farmer  experience  would 
warrant 

This  view,  of  the  nature  of  the 
ayllogiam  renders  cousiatent  aud  in- 
telligible what  otherwise  remains  ol>- 
amtre  and  confused  in  the  theory  of 
.\rehbiBbop  Whately  and  other  bo- 
lightenej  defenders  of  the  ayllogiatie 
doctrine  re»]tt!CtiDg;  the  limits  to  which 
itstunctioosarecuufined.  Theyaffirm 
in  as  explicit  temia  a.1  can  be  ushI, 
that  the  sole  oHioe  of  general  reasin- 
iug  is  to  prevent  incunaiatency  in  our 
opmions  ;  to  prevent  ua  from  assent- 
ing to  anything,  the  truth  of  which 
would  contradict  something  to  which 
we  had  ptevioualy  on  goad  grounds 
given  oar  assent  And  they  tell  ua, 
that  the  «ule  ground  whioh  a  ayllogiam 
affords  tor  assenting  to  the  conclusion, 
^  that  the  supposition  of  ita  being 
false,  combined  with  the  auppoaition 
that  thf  premisea  are  true,  would  lead 
to  a  contradiction  in  terms.  Sow 
this  would  be  but  a  lame  account  of 
the  real  gnninda  which  we  have  for 
believing  the  facts  wfiich  we  learn 
from  reasoning,  in  contradistinction 
to  observation.  The  true  reason  why 
we  believe  that  the  Duke  of  Welling- 
ton will  die,  is  that  bis  fathers,  and 
our  fathers,  and  all  other  persona  who 
were  cotemporary  with  them,  have 
died.     Thoae  facta  are  the  real  pre- 


not  led  to  infer  the  conolamcn  from 
tboae  premises,  by  the  necessity  of 
avoiding  any  verbal  inconaistenej. 
There  is  no  contradiction  in  supposing 
that  all  those  persona  have  died,  and 
that  the  Duke  of  Wellington  may, 
notwithstanding,  live  for  ever.  But 
there  would  be  a  contradiction  if  we 
first,  on  the  ground  of  those  same 
premises,  made  a  general  assertion 
including  and  covering  the  case  of  the 
Duke  of  Wellington,  and  then  refused 
to  stand  tu  it  in  the  individual  a 
There  is  an  inconsistency  to  bo  avoi 
between  the  memorajidum  we  make 


enoes  we  actoally  draw  in  those  ca 
when  they  arise.  With  this  view 
interpret  our  own  formuhi,  precisely 
as  a  Judge  interprets  a  law  ;  in  order 
that  we  may  avoid  drawing  any  ii 
ferenoes  not  conformable  to  oorfo 
iner  intention,  as  a  judge  avoids  giving 
any  decision  not  conformable  to  the 
legislator's  intention.  The  rulea  for 
this  interpretation  are  the  rules  of  the 
syllogiajo :  and  ita  sole  purpose  is  to 
maintain  consistency  between  the  con- 
clusions we  draw  in  every  particular 
case,  and  the  previous  gent^  direc- 
tions for  drawing  them ;  whether 
those  general  directiona  were  framed 
by  ourselves  aa  the  result  of  induQ- 
tion,  or  were  received  by  us  from  an 
authority  competent  to  give  them. 

§  J.  In  the  above  obwrvations  iU 
has,  I  think,  been  ehowu,  that,  thoughj 
there  is  always  a  process  of  reasoninj 
or  inference  where  aayllogism  isugedj 
the  syllogiam  is  not  a  correct  analysii 
of  that  process  of  reasoning  or  infeit 
enco  ;  which  is,  on  the  contrary  (wheA 
not  a  mere  inference  frem  teatimony) 
an  inference  from  particulaca  to  par- 
ticulars, authoiTsad  by  a  previous  in- 
ference from  particulars  to  generals, 
and  aubetantially  the  same  with  it ; 
of  the  nature,  therefore,  of  Induction. 
But  while  these  coo  elusions  appear  to 
me  undeniable,  I  must  yet  enter  a  - 
protest,  as  strong  as  that  <if  Areh- 
biaLop  Wliately  himself,  against  the 
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doctrine  (hat  the  ajllogUtio  art  iB  UBe- 
leei  for  the  putposea  of  reasoniDg. 
The  ressoning  lies  in  the  act  of  gene- 
raliuitioii,  not  in  interpreting  the 
record  of  that  act ;  but  the  syllogja- 
tic  form  is  an  indiapciuablecullaterail 
Hcuritv  for  the  CDrrectneas  of  the 
gener^isation  itself. 

It  has  olreiLd;  been  seen,  that  if  we 
have  a  coUectiou  of  particulars  eaS- 
cient  for  grouniling  an  induction,  we 
need  not  frame  a  general  proposition  ; 
WB  may  readon  at  once  from  those 
particutara  to  other  particulars.  But 
it  is  to  be  remarked  withal,  that 
whenever,  from  a  set  of  particular 
caeea,  we  can  Intimately  draw  any 
inference,  we  may  Intimately  make 
aur  inference  a  genei^  one.  If,  from 
observation  and  experiment,  we  can 
conclude  to  one  new  case,  so  may  we 
to  an  indefinite  nombBr.  If  that 
which  has  held  true  in  our  past  experi- 
ence will  therefore  hold  in  time  to 
Eome,  it  will  not  hold  merely  in  some 
individual  cose,  but  in  all  oases  of 
le  given  description.  Everyindnc- 
bon,  therefore,  which  suffices  to  prove 

>e  fact,  proves  an  indefiniti!  multi- 
tude of  facts  1  the  experience  which 
jnstifiea  a  single  prediction  must  be 
such  an  will  sufbce  to  bear  out  a 
genetsl  theorem.  This  theorem  it  is 
extremely  important  to  ascertain  and 
declare  in  its  broadest  form  of  gene- 
rality, and  thus  to  place  before  our 
minds,  in  its  full  extent,  the  whole  of 
what  our  evidence  mnet  prove  if  it 
proves  anything, 

Tliis  throwing  of  the  whole  body  of 
possible  inferences  from  a  given  set  uf 
particulars  into  one  general  expression 
operates  as  a,  security  for  theu-  being 
Just  inferences,  in  more  ways  than 
Vine.  First,  the  general  principle  pre- 
bents  a  larger  object  to  the  imagina- 
rtion  than  any  of  the  singular  propuei- 
itions  which  it  contains,  A  process  of 
thought  which  leads  to  a  comprehen- 
sive ganorality  is  felt  as  of  greater 
importance  than  one  which  terminates 
in  an  insulated  fact :  and  the  mind 
is,  even  onconsciously,  led  to  bestow 
greater  attentiuo  npon  the  process,  and 


to  weigh  more  carefully  the  sufficiency 
of  the  experience  appealed  to  fur 
supporting  the  inference  grounded 
upon  it.  There  is  another,  and  a  more 
iinportant,  advantage.  In  ceasoning 
from  a  course  of  individual  observa- 
tions to  some  new  and  unobservod 
ease,  which  we  are  but  imperfectly 
acquainted  with,  (or  we  should  not  be 
inquiring  into  it,)  and  in  which,  since 
we  are  inquiring  into  it,  we  probably 
feel  a  peculiar  interest,  there  is  very 
little  to  prevent  us  from  giving  way 
to  negligence,  or  to  any  bias  which 

tion,  and,  under  that  influence,  accept- 
ing insufficient  evidence  as  sufficient. 
But  if,  instead  of  concluding  straight 
to  the  particular  esse,  we  place  before 
ourselves  on  entire  class  of  facts — the 
whole  contents  of  a  general  proposi- 
tion, every  tittle  oE  which  is  legiti- 
mately inferrible  from  our  premises,  if 
that  one  particular  conclusion  is  so  ; 
there  is  then  a  coneidetahle  likelihood 
that  if  the  premises  are  insufficient, 
and  the  general  inference,  tbereforo, 
groundless,  it  will  comprise  within  it 
some  fact  or  facts  the  reverse  of  which 
we  already  know  to  be  true  ;  and  we 
shall  thus  discover  the  error  in  out 
generalisation  by  a  reductlo  ad  im- 
poaii&itt. 

Thus  if,  during  the  reign  of  Mar- 
cus Aurelius,  a  subject  of  the  Roman 
Empire,  under  the  bios  naturally  given 
to  the  imagination  and  expectations 
by  the  lives  and  characters  of  the 
Antonines,  hod  been  disposed  to  ex- 
pect that  CommoduB  would  be  a  just 
ruler;  supposing  him  to  stop  there,  he 
might  only  have  been  undeceived  by 
sad  expeneuce.  But  if  he  reflected 
that  this  expectation  could  not  bo 
justifiable  unless  from  the  same 
evidence  he  was  warranted  in  con- 
cluding some  general  proposition,  as, 
for  instance,  that  all  Roman  emperors 
are  just  rulers  ;  he  would  immediately 
have  thought  of  Nero,  Domitian,  and 
other  instances,  which,  showing  the 
falsity  of  the  general  conclusion,  and 
therefore  the  insufficiency  of  the  fre- 
miaos,  would  have  watncfl.  taio  l^"- 
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ttinne  pramisea  oould  tiot  piove 
the  inatuKie  of  Oommodua,  wlial  they 
■were  mudequate  to  prove  in  any  col. 
lection  of   cttscB   in   which  his  vaa 
inclnded. 

The  advanlaffe,  in  jadging  whether 
any  oontroverted  inference  is  legiti- 
mate, of  referring  to  a  parallel  case, 
IB  uniTenally  acknowledged.  But  hj 
aeoending  to  the  general  proposition, 
we  bring  nnder  onr  view  not  cme 
parallel  case  only,  but  all  pomibls 
parallel  cBSee  at  once ;  all  cases  to 
which  the  eanie  set  of  evidentiary 
constderations  are  applicable. 

When,  therefore,  we  argue  from  a 
ntrmber  of  known  ousel  to  another 
CBae  mppoRcd  to  be  ansloo;oun,  it  is 
tilwaya  poesible,  and  geneiaily  advaa- 
tageouB,  to  divert  our  ailment  into 
the  etrcuitona  channel  of  an  induction 
from  those  known  cases  to  a  general 
proposition,  and  a  aubeeqiient  appli- 
cation of  that  general  prapoaition  to 
the  unknown  aue.  This  second  part 
of  the  operation,  whidi,  as  before  6b- 
ferTed,  ib  essentially  a,  process  of  in- 
tf  qretation,  will  be  resolvable  into  a 
syllogism  or  a  aeries  of  syllogisma,  tin 
majors  of  which  will  be  general  pro- 
positionn  embracing  wlMie  classes  of 
cases ;  every  one  of  which  propoaitiona 

argnment  ia  maintainable.  If,  there- 
fore, auy  fact  fairly  coming  within 
the  range  of  one  of  tiiese  general  pro- 

Eositions,  and  ooiisei[npntly  HBBerted 
y  it,  ia  known  or  Boapected  to  be 
other  than  the  propoaitJon  amerts  it 
to  be,  this  mode  of  utating  the  arga- 
ment  causes  us  to  know  or  to  suspect 
that  the  original  observations,  which 
are  the  real  grounds  of  our  concluaioo, 
are  not  anfScient  to  support  it.  And 
in  proportion  t»  the  greater  chance  of 
onr  detecting  the  inconoluaiveuBBS  of 
our  evidence,  will  be  the  taoreaaed 
lelionce  we  are  entitled  to  fJace  in 
it  if  no  such  evidence  of  defect  shall 

The  value,  therefore,  of  the  ayilo- 

Slstic  form,  and  of  the  rules  for  using 
i  correctly,  does  not  consist  in  their 
being  the  form  anil  the  rales  accord 


ing  to  which  oiir  masoning  arene 
sarily,  or  oven  usually  made ;  bu 
their  furnishing  us  with  a  mode  in 
which  those  reasonings  may  always 
iw  represented,  aud  which  is  admiT- 
ably  calculated,  if  they  are  incon- 
clusive, to  bring  their  inconolusivenosa 
to  light.  An  induution  from  parti. 
cuIaiB  to  generals,  followed  by  a  syl- 
logistio  process  from  tboie  generala 
to  other  particulars,  is  a  form  in  whtd> 

'  we  may  always  state  oar  leasoidngs 
if  we  please.    It  ia  not  a  form  in  Which 

.  we  tnuit  reason,  but  it  is  a  form  in 
which  we  may  reason,  and  into  whicb 
it  is  indiapenaable  to  throw  oncreBBon- 
ing  when  there  is  ony  doubt  of  its 
viiltdity :  though  when  the  case  is 
familiar  and  little  complicated,  and 
there  is  no  suspioion  of  error,  we  may, 
and  do,  reason  at  once  fram  the  known 
particular  cases  to  unknown  ones.* 

These  are  the  uses  of  syllogism,  aa 
a  mode  ot  verifying  any  given  argu- 
ment. Its  ulterior  uses,  as  respects 
the  general  course  of  our  intellectual 
operations,  hardly  require  illustration, 
being  in  fact  the  acknowledged  usaa 
of  genera]  langnage.  They  amount 
substantially  to  this,  that  <Jie  indno- 
tiona  may  be  made  once  for  all ;  a 
single  careful  interrogation  of  eipert- 
ence  may  suffice,  and  the  result  may 
be  registered  in  the  form  oE  a  generiu 
proposition,  which  is  oommitted  to 
memory  or  to  writing,  and  from  if  hich 
afterwards  we  have  only  to  syllogise. 
The  particulars  of  our  experiments 
may  then  bo  dismissed  from  the 
memory,  in  which  it  would  be  impos- 


"nViDSn  !a  BO  sn'a  bo,"  would 

msnlfeBt  the   tmu   Ideft— that   bdnotlca 

the  wLole  f imction  of  geunniL  propoaitiona 
in  rOBsoning  is  to  vouch  for  the  loglthnacy 
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flible  to  retain  to  great  a  moltitDde 
detail*  1  while  tt»  knowledge  which 
those  details  a&ocded  for  future  mse, 
and  which  would  otherwise  be  lost 
BB  soon  as  the  obBervatlanB  were  for- 
gotten, or  03  their  record  became  too 
bulky  fur  reference,  te  retained  in  a 
commodious  and  immediatol;  avail- 
able shape  by  meana  of  genenJ  Inn- 
gaage. 

Agalngt  this  advantage  ia  to  be  set 
thecuYmtervailingiQconTenience,  thee 
infereoceB  originally  made  on  ineuffl- 
dent  CTidenae  become  consacraled, 
and,  M  it  were,  hardened  into  general 
maxims  f  and  the  mind  cleaves  to 
them  from  hobit  after  it  has  outgrown 
any  liability  to  be  misled  by  emiilar 
(allacious  appearanoeB  if  they  were 
now  for  the  first  time  presented  ;  but 
bnvisg  forgotten  the  particulats,  it 
does  not  think  of  revising  its  own 
former  deciaian.  An  inevitable  draw- 
baok,  which,  however  considerable  in 
itxelf,  forma  evidently  but  a  small  set- 
off against  the  iutmense  beneGta  of 
(general  longaage. 
^le  use  o(  the  ajllogiam  is  in  truth 
no  other  than  the  ijne  ofceneral  pro- 
positions  in  reosunln&J  Wa  tn/i 
reason  without  them  ;  Jn  simple  and 
obvious  cOEus  we  babitnolly  do  no  ; 
tiiinds  of  great  Bngacity  can  do  it  in 
caaeanot  simple  and  obvious,  provided 
their  eipeiience  sn^^ies  them  with  in- 
stances essentially  similitr  to  every 
combination  of  circumstances  likely  to 
arise.  But  other  minds,  and  the  same 
miods  where  they  have  not  the  some 
pre-eminent  advantages  of  personal 
eiperience,  are  quite  helpless  without 
the  aid  of  general  propositions,  where- 
ever  the  case  presents  the  smallest 
mmplication ;  and  if  we  made  no 
genMftl  propogltiona,  few  persons 
would  get  much  beyond  those  eunple 
inferences  which  are  drawn  by  the 
moieintelligent  of  the  brutes.  Though 
notnecessaryto  reasoning,  genera]  pro- 
pOBftiona  are  neeeasary  to  ony  consi- 
derable progress  in  reasoning.  It  is, 
therefore,  natural  and  indispensable 
to  separate  the  process  of  investigation 
into  two  pwlB ;  and  obtain  general 


fonnulte  for  determining  what  infer- 

may  be  JrawD,  before  the  occa- 

rises  for  drawing  the  inferences. 
The  work  of  drawing  them  is  then  thnO 
of  applying  the  fominlte ;  and  the  rules 
of  syllogism  are  a  system  of  securities 
for  the  correotness  of  the  application, 


;  6.  To  complete  the  aeries  of  con- 
siderations connected  with  the  philo- 
sophical character  of  the  syllogismi 
it  is  requisite  to  consider,  since  the 
syllogism  is  not  the  universal  type  of 
the  reasoning  process,  what  la  the  real 
type.  This  resolves  itself  into  the 
question,  what  is  the  natmre  of  the 
minor  premise,  and  in  what  manner  tt 
contributes  to  establish  the  CD  nclusinn: 
tothe  major,  we  now  fully  imdOT- 
stand,  that  the  place  which  it  nomi- 
nally occupies  in  our  reason  ings,  pro- 
perly belongs  to  the  individual  facts 
or  observations  of  wUcb  it  cxpr^sea 
the  general  result  ;f|he  major  itself 
being  no  real  part^  the  argument, 
but  an  intermediate  holttng-place  for 
the  mind,  interposed  by  an  artifice  of 
language  between  the  refd  premises 
and  the  conclusion,  by  way  of  a  secu- 
rity, which  it  is  in  a  most  material 
degree,  for  the  correctness  of  the  pro- 
ces£^  The  minor,  however,  being  an 
indispensable  part  of  the  syllogiatia 
expression  of  on  argument,  without 
doubt  either  Is,  or  corresponds  to,  an 
equally  indispensable  port  of  the  argU' 

™t  itaelf,  and  we  have  only  to  in. 

Lire  what  part. 

It  is  perhaps  worth  while  to  notice 
here  a  speculation  of  a  philosopher  to 
whom  mental  scienee  is  much  indebted, 
but  who,  though  a  very  penetrating, 
i  very  hasty  thinker,  and  whosa 
of  due  circumspection  rendered 
him  fully  as  remarkable  for  what  he 


did  n 


a  for  what  he  si 


I 


allude  to  Dr.  Thomas  Brovm,  whose 
leory  of  ratiocination  is  peouliar. 
[e  saw  the  peHiio  principii  which  is 
iherent  in  every  syllogism,  if  we  con- 
sider the  major  to  bo  itaelf  the  evideneo 
by  which  the  conclusion  is  proved,  in- 
stead of  being,  what  i  '  -•  ■■  -- 
of  lUc  e  ■ 


dtjnce  sufficient  toprove  wiy  cimcliwiotl 
iif  B  given  de«oriptiou,  Seting  this, 
"■^     "  A  only  failod  *      -  -  "-  - 


I  poinl 


rity  for  oorrectnesH,  which  ia  gained 
by  interposing  this  atep  between  the 
real  evidanco  &nd  the  conclusion,  but 
he  thought  it  incumbent  on  him  to 
strike  out  the  omjor  altogether  from 
the  reiuoning  procesB,  without  aubsti' 
tuting  anything  else,  and  maintained 
that  our  reasoaingB  coneiat  only  of  the 
minor  premiso  and  the  conclusion, 
Socrates  is  a.  man,  therefore  Socratea 
is  mortal :  thus  actually  suppreBsing, 
aa  an  unneceasary  step  in  the  argu- 
ment, the  appeal  to  former  experience. 
The  absurdity  of  this  was  di^uiaed 
from  him  by  the  opinion  he  adopted, 
that  reasoning  ia  merely  analysing 
our  own  general  notions  or  abstract 
ideas  :  and  that  the  proposition,  Soc- 
ratea ia  mortal,  ia  evolved  from  the 
propaeition,  Socrates  ia  a  man,  simply 
by  reoogniaing  the  notion  of  mortality 
as  already  contained  in  the  notion  we 
form  of  a  man. 

After  the  explanations  so  fully  en- 
tered into  on  the  subject  of  proposi- 
tiona,  much  further  diacuaaion  cannot 
be  necessary  to  maiie  the  radical  error 
of  thia  view  of  ratiocination  apparent. 
If  the  word  man  connoted  mortality  ; 
if  the  Ubeaning  of  "  mortal "  were  in- 
vtdved  in  the  meaning  of  "man,"  we 
might,  undoubtedly,  evolve  the  con- 
ctuaioD  from  the  minor  alone,  because 
the  minor  would  have  already  asaerted 
it.  But  if,  a£  is  in  fact  the  case,  the 
word  man  does  not  connote  mortality, 
bow  does  it  appear  that  in  the  mind 
of  every  person  who  admits  Socniites 
to  be  a  man,  the  idea  of  man  must 
include  the  idea  of  mortality?  Dr. 
Brown  cKiuld  not  help  seeing  tliia 
difficulty,  and,  in  order  to  avoid  it, 
was  led,  contrary  to  his  intention,  to 
re-establish,  under  another  name,  that 
atep  in  the  ailment  which  corre- 
sponda  to  the  major,  by  affirming  the 
necessity  of  previoudy  pereeiviiig  the 
relation  between  the  idea  of  man  and 
the  idea  of  mortal.  If  the  reanoner 
has  not  pievioualy  perceived  this  rela- 


tion, he  will  not,  anya  Dr.  Brown,  in- 
fer, beoauae  Socratea  is  a  roan,  that 
Socratea  is  mortal.  But  even  this 
odmiasiun,  though  amounting  to  a 
surrender  of  the  doctrine  that  an 
argument  conaists  of  the  minor  and 
the  conclusion  alone,  will  not  save  the 
remainder  of  Dr.  Brown's  theory. 
The  failure  of  assent  to  the  argument 
does  not  tahe  place  roerely  because 
the  reaaoner,  for  want  of  due  analysis, 
does  not  ]>erceive  that  hia  idea  of  man 
includes  the  idea  of  mortality ;  it 
takes  place,  much  more  commonly 
because  in  bis  miud  that  relation  be- 
tweenthe  two  ideas  hii.9  never  existed. 
And^  truth  it  never  does  exist,  ex- 
cept aa  the  result  of  experience.  Oon- 
senting,  for  the  sake  of  the  argument, 
to  discuss  the  question  on  a  supposi- 
tion of  which  we  have  recognised  the 
radical  incorreotDesa,  namely,  that 
the  meaning  of  a  proposition  relates 
to  the  ideas  of  the  thin^  spoken  of, 
and  not  to  the  things  themselves;  I 
must  yet  observe,  that  the  idea  of 
man,  ns  an  universal  idea,  the  com- 
mon property  of  all  rational  creatures, 
cannot  involve  anything  but  what  is 
strictly  implied  in  the  name^  If  any 
one  includes  in  his  own  private  idea 
of  man,  as  no  doubt  la  always  the 
case,  some  other  attributes,  such,  for 
instance,  as  mortality,  he  does  so  only 
as  (he  consequence  of  experience,  after 
having  satisGed  himself  that  all  men 
possess  that  attribate  :  so  that  what- 
ever the  idea  contains,  iu  any  person's 
mind,  beyond  what  is  included  in 
the  conventional  signiGcation  o£  the 
word,  has  been  added  to  it  as  the 
result  of  assent  to  a  proposition ;  while 
Dr.  Brown's  theoiy  requires  us  to  sup- 
pose, on  the  contrary,  that  assent  to 
the  proposition  ia  produced  by  evolv- 
ing, through  an  analytic  process,  this 
very  element  out  of  the  idea.  This 
theory,  therefore,  may  be  cooaidered 
as  sufficiently  refuted ;  and  the  minor 
premise  must  be  regarded  as  totally 
insufficient  to  prove  the  conclusion, 
except  with  the  naaiatance  of  the 
major,  or  of  that  which  the  major  re- 
presenta,  namely,  the  various  singular 


propmitions  eiprcesive  of  th?  BcrieH  cjf 
obserratidns  of  which  the  generftlisa- 
tion  called  the  major  premiae  in  the 

In  the  argument,  then,  which  pmves 
that  Socrates  ie  mortitl,  one  indinpen- 
aable  port  of  the  pramiseB  will  be  as 
followB  ;  "  My  father,  and  inj  father's 
father,  A,  B,  C,  and  an  indefinite  num- 
ber of  other  peraonB,  were  mortal :  " 
which  !b  only  an  eipresaiaii  !□  diffe- 
rent words  of  the  obaeri'ed  fact  that 
they  have  died.  This  ia  the  major 
preniisB  diteeted  of  the  petUio  prin- 
fipiif  and  cut  down  to  aa  much  aa  ie 
reall;  known  by  direct  evidenoa 

In  order  to  connoct  this  proposition 
with  the  conclusion  Socrates  is  mortal, 
the  additional  link  necessary  is  Buch 
a  proposition  as  the  following  i  "  So- 
crates resembles  my  father,  and  mj 
father's  father,  and  the  other  indi- 
TiduaJa  specified."  This  proposition 
we  assert  when  we  say  that  Socrates 
is  a  man.  By  saying  so  we  likewise 
assert  iu  what  respect  he  resembles 
tliem,  namely,  in  the  attributes  con- 
noted by  tho  word  man.  And  wc 
Hjnolxide  that  he  farther  resembles 
them  in  the  attribute  mortality. 

S  7.  We  have  thus  obtained  what 
we  were  seeking,  an  univt-rsal  type  of 
tlie  reasoning  process.  We  find  it  re- 
solvable inailcnfies  intothe  following 
elements  :  Certain  individuals  lutve  a 
given  attribute  ;  an  individual  or  in- 
dividuals resemble  the  former  in  cer- 
tain other  attributes;  therefore  they 
resemble  them  also  in  the  given  attri- 
bute. This  type  of  ratiooination  does 
not  claim,  like  the  syllogism,  to  be 
conolusive  from  the  mere  form  of  the 
expression  ;  nor  can  it  possibly  be  sa 
That  one  proposition  does  or  does  not 
assert  the  very  fact  which  was  already 
asserted  in  another,  may  appear  from 
the  form  of  the  expression,  that  is, 
frem  a  comparison  of  the  language  ; 
hut  when  the  two  propositions  assert  1 
facts  which   are  bond  fide  diffei 


Bideratinns,  Whether,  from  the  nttri- 
biitcH  in  which  Socrates  resembles 
those  men  who  have  heretofore  died, 
it  is  allowable  t4i  infer  that  be  re- 
senibles  them  also  in  being  mortal,  is 
a  question  of  Induction  :  and  is  to  be 
decided  by  the  principles  or  canons 
which  we  shall  hereafter  recognise  as 
tests  of  the  correct  performance  of 
that  great  mental  operation. 

Meanwhile,  however,  it  is  certain, 
as  before  remarked,  that  if  this  infer- 
ence can  be  drawn  as  to  Socrates,  it 
can  be  drawn  as  to  all  others  who 
resemble  the  observed  individuals  in 
the  same  attributes  in  which  be  re- 
sembles them  ;  that  ia  (to  express  tlie 
thing  concisely)  of  all  mankmd.  If, 
therefore,  the  argoment  be  admissible 
in  the  case  of  Socrates,  we  are  at 
liberty,  once  for  all,  to  treat  tlie  pos- 
session of  tile  attributes  of  mnu  as  a 
mark,  or  satisfactory  evidence,  of  the 
attribute  of  mortality.  This  we  do 
by Jaying  down  the  nui  versa!  proposi- 
tion. All  men  are  mortal,  and  inter- 
preting this,  ns  occasion  nrisea,  in  its 
application  to  Socrates  and  others. 
By  this  ,meaiis  we  establish  a  very 
convenient  division  of  tho  entire 
logical  operation  into  two  steps  ;  fint, 
that  of  aacertiuning  what  attributes 
Hj-e  marks  of  mortality ;  and,secondly, 
whether  any  given  individuals  pusseBS 
those  marks.  And  it  will  generally 
be  advisable,  in  our  speculations  on 
the  reasoning  process,  to  consider  this 
double  operation  as  in  fact  taking 
place,  and  all  reasoning  as  carried  on 
in  the  form  into  which  it  must  neces- 
sarily ba  thrown  to  enable  us  to  apply 

it  any  test  of  its  correct  perform- 

Although,  therefore,  all  processes 
of  thought  in  which  the  ultimate  pre- 
mises ore  particulars,  whether  we  con- 
clude from  particulars  to  a  general 
formula,  or  frem  particulars  to  other 
particulars  according  to  that  formula, 
are  equally  Induction  ;  we  shall  yet, 
confonnably  to  usage,  consider   the 


culiarly 


wbetherthe  one  fact  proves  the  othecl  name  Induction  a 
or  not  can  never  appear  from  the  Ian-  bdonging  to  tlic  pi 
guage,  hut  must  depend  on  other  con- 1  ing  tlie  gQU^rol  '^ro^tmUon,  vo^  'Cau. 


I 
1^ 


remaining  operation,  irhich   is   eub 
Btnntiolly  that   of   interpreting   Chi 
general  propositiim,  we  nfiall  cal!  by 
Ita  ueuaJ  name,  Dednotioa.     And  we 
shall  conaidei  every  procesa  by  which 
otiytliing  IB  inferred    reapecting 
unobserved  case  as  conBisting  of 
Induction  followed  by  a  Deductic 
because,  although  the  process  needi 
not  necesBBrily  be  carried  on  in  thii 
form,  it  ie  always  susceptible  of  thi 
form,  and   must  be   thrown   into  ii 
IV hen  assurance  of  Boientitic  accuracy 
is  needed  and  desired. 

%8.  The  theory  oE  the  syllogism 
laid  dawn  in  the  preceding  pages  baa 
obtained,  among  other  important  ad- 
hesions, three  of  peculiar  value  ;  those 
of  Sir  John  Horschel,  *  Dr.  Wh8well,+ 
and  Mr.  Bailey  ;t  Sir  John  Heiaahel 
cunsidaring  the  doctrine,  though  not 
»triotiy  "a  discovery,"  having  been 
anticipated  by  Berkeley,§to  be  "on 
of  the  greatest  steps  ivliich  havef  e 
been  made  in  the  philosophy  of  Logia' 
''When  wa  consider"  (to  quota  the 
further  words  of  the  same  authority ) 
"the inveteracy  of  the  habits  and  pre- 
judices which  it  haa  cast  to  the  winds," 
there  is  no  cause  for  misgiving  in  the 
fact  that  other  thinliers,  no  less  en- 
titled to  con  ai  deration,  have  formed 
a  very  diffsrent  estimate  of  it.  Thi ' 
principal  objection  cannot  be  better 
or  more  succinctly  stated  than  by 
borrowing  asentence  from  Archbishop 
Whately.ll  "In  every  case  where 
■  Rovlow  of  QuBtelst  on  ProbsblliU 
Euaft,  p.  367. 
t  fhihutiAi)  ofDUtavay,  a.  atg, 
*  "  '"      JHing,  (i.  iif.,  towhio 


ry  Vf  H^ttoniag,  c 


reperuB»l  o[  Ber 


I  On  a  noent  cwefii 
kder'i  whols  workB,  1 
tn  flud  tlili  drwtiina  lu  iliem.  Sir  Joha 
Herachel  probabiy  m«mt  that  It  la  Implied 
in  Borkeroy's  atgumont  igMinit  abalmct 
Ideaa.  But  I  cuinot  flnd  thst  Beilceier 
saw  the  impllcatloii,  or  bad  gear  uked 

Iha  thaory  ol  ths  evUDj^lani.  Still  leai  <kii 
I  admit  (list  the  doctrliis  i>  (n  baa  boan 
affirmed  by  one  of  toy  ablut  Bud  moat 


inference  is  drawn  from  Induotion, 

(unleSB  that  name  is  to  be  given  to  a, 
mere  random  guess  without  any 
grounds  at  all,)  we  must  form  a  judg- 
ment that  the  instaDce  or  iostancea 
adduced  ace  niffeieat  to  authorise  the 
cooclusiou  ;  that  it  is  aHoviabU  to  tal^ 


ing  an  inference  respecting  the  whole 
cliua ; "  and  the  eipression  of  this 
judgment  in  words  (it  has  been  said 
by  several  of  my  critics)  u  the  iiiajor 
premise. 

I  quite  admit  that  the  major  is  an 
aQirmatiun  of  the  sufHeienay  of  tlte 
evidence  on  wliiuh  the  conclusion  rests. 
That  it  is  HO  is  the  very,  essence  of 
my  own  theory.  And  whoeveradmits 
that  the  major  premise  is  oiUy  this, 
adopts  the  theory  in  its  essentials. 

But  I  cannot  concede  tliat  this 
recognition  of  the  sufficiency  of  tha 
evidence — that  is,  of  the  correotnesi 
of  the  induction — is  a  part  of  the 
induction  itself  ;  unless  we  oi^ht  to 
say  that  it  is  a  part  of  everything  wa 
do,  to  satisfy  ourselves  that  it  has 
been  done  rightly.  We  conclude  from 
known  instances  to  unknown  by  the 
impulseof  the  generalising  propensity  g 
and  (until  after  a  considerable  amount 
of  practice  and  mental  diaoipline)  the 

Question  of  the  sufficiency  of  the  evi- 
ence  is  only  raised  by  a  retrospeotive 
act,  turning  back  upon  our  own  foot- 
steps, and  examining  whether  we  were 
ivarianted  in  doing  what  we  have 
provisionally  done.  To  speak  of  thia 
reflex  operation  as  part  of  the  original 
one,  requiring  to  be  eipreaaed  io  words 
in  order  that  the  veihol  formula  may 
correctly  represent  tlie  psyoholoi^c^ 
process,  appears  to  me  false  psyobo- 
logy.*  We  review  our  lyllogtstio  aa 
weU  as  our  inductive  proccssea,  and 
recognise  that  they  have  been  cor- 
rectly performed  ;  but  logicians  do 
not  odd  a  third  premise  to  the  syllo- 
gism, to  express  this  act  of  recogni- 
tion. A  careful  copyist  verifies  hut 
transcript  by   oiUotiug  it  with  the 


In  Pi 


,[■  Bnin' 


on  [teller, 
!,  Tki  fii.e- 


FUNCTIONS  AND  VALUE  OF  THE  SYLLOGISM.        135 


original ;  and  if  no  error  i^pears,  he 
reoogniaes  that  the  transcript  has 
been  correctly  made.  But  we  do  not 
call  the  examination  of  the  c<^y  a 
part  <^  the  act  of  cc^ying. 

The  conclusion  in  an  induction  is 
inferred  from  the  evidence  itself,  and 
not  from  a  recognition  of  the  suffi- 
ciency of  the  evidence  :  as  I  infer  that 
my  friend  is  walking  towards  me  be- 
cause I  see  him,  and  not  because  I 
recognise  that  my  eyes  are  open,  and 
that  eyesight  is  a  means  of  knowledge. 
In  all  operations  \diich  require  care, 
it  is  good  to  assure  ourselves  that  the 
process  has  been  performed  accurately ; 
bat  the  testing  of  the  process  is  not 
the  process  iteelf ;  and,  besides,  may 
have  been  omitted  altogether,  and  yet 
the  process  be  correct.  It  is  pre- 
cisely because  tbat  operation  is  omitted 
in  ordinary  unscientific  reasoning, 
tiiat  thens  is  anything  gained  in  cer- 
tainty by  throwing  reasoning  into  the 
syUogjstic  form.  To  make  sure,  as 
far  as  possilde,  that  it  shall  not  be 
omitted,  we  make  the  testing  opera- 
tion a  part  of  the  reasoning  process 
itself.  We  insist  that  the  mference 
from  particulars  to  particulars  shall 
pass  through  a  general  proposition. 
But  this  is  a  security  for  good  reason- 
ing, not  a  condition  of  all  reascming  ; 
and  in  some  cases  not  even  a  security. 
Our  most  familar  inferences  are  all 
made  before  we  learn  the  use  of 
genend  propositions  ;  and  a  person  of 
untutored  sagacity  will  skilfully  apply 
his  acquired  experience  to  adjacent 
cases,  though  he  would  bungle  griev- 
ously in  fixing  the  limits  of  the  appro- 
priate general  theorem.  But  though 
ne  may  conclude  rightly,  he  never, 
properly  speaking,  knows  whether  he 
nas  done  so  or  not ;  he  has  not  tested 
his  reasoning.  Now,  this  is  precisely 
what  forms  of  reasoning  do  for  us. 
We  do  not  need  them  to  enable  us 
to  reason,  but  to  enable  us  to  know 
whether  we  reason  correctly. 

In  still  further  answer  to  the  ob- 
jection, it  may  be^  added  that — even 
when  the  test  has  been  applied,  and 
the  sufficiency  of  the  evidence  recog- 


nised, if  it  is  sufficient  to  su{^rt  the 
general  proposition,  it  is  sufficient 
also  to  seaport  an  inlerence  from  par- 
tieulars  to  particulars  without  passing 
through  the  general  prK^)ositi<m8.  The 
inquirer  who  has  )<)gically  satisfied 
himself  that  the  conditions  of  legiti- 
mate induction  were  realised  in  the 
cases  A,  B,  C,  would  be  as  much 
justified  in  concluding  directly  to  the 
Duke  of  Wellington  as  in  concluding 
to  all  men.  The  general  conclusion 
is  never  legitimate,  imless  the  particu- 
lar one  would  be  so  too ;  and  in  no  sense 
intelligpible  to  me  can  the  particular 
conclusion  be  said  to  be  drawn  from 
the  general  one.  Whenever  there  is 
ground  for  drawing  any  conclusion  at 
all  from  particular  instances,  there  is 
ground  for  a  general  conclusion  ;  but 
that  this  general  conclusion  should 
be  actually  drawn,  however  useful, 
cannot  be  an  indispensable  condition 
of  the  validity  of  the  inference  in  tiie 
particular  case,  A  man  gives  away 
sixpence  by  the  same  power  by  whicn 
he  disposes  of  his  whole  fortune  ;  but 
it  is  not  necessary  to  the  legality 
of  the  smaller  act  that  he  should 
make  a  formal  assertion  of  his  right 
to  the  greater  one. 

Some  additional  remarks,  in  reply 
to  minor  objections,  are  appended.* 

*  A  writer  in  th«  "  British  Quarterly 
Review  "  (August,  1846),  in  a  review  of  this 
treatise,  endeavours  to  show  tha^  there  is 
no  petitio  prineipii  in  the  syllogism,  by 
denying  that  the  proposition,  All  men  are 
mortal,  asserts  or  assumes  that  Socrates  is 
mortaL  In  support  of  this  denial,  he  argues 
that  we  may,  and  in  fact  do,  admit  Uie 
general  proposition  that  all  men  are  mortal, 
without  having  particularly  exai»ioed  the 
case  of  Socrates,  and  even  without  know- 
ing whether  the  individual  so  named  is  a 
man  or  something  else.  But  this  of  course 
was  never  denied.  That  we  can  and  do 
draw  conclusions  concerning  cases  speci- 
fically unknown  to  us  is  the  datum  from 
which  all  who  discuss  this  subject  must 
set  out.  The  question  is,  in  what  terms 
the  evidence  or  ground  on  which  we  draw 
these  conclusions  may  best  be  designated 
— whether  it  is  most  correct  to  say,  that 
the  unknown  case  is  proved  by  known 
cases,  or  that  it  is  proved  by  a  general  pro- 
position including  both  sets  of  cases,  the 
unknown  and  the  known  ?  I  contend  for 
the  former  mode  of  expression.    IholdV^ 


RBA80NING. 

i,  ia  the  BQti™  theory  of  the  ascer- 
Kinmeiit  oE  vennaned  ur  iuferred  truth. 
P9  of  what  IB  termed^by  recent  i  Formal  Logic,  tliereforo,  which  Sir 
<rs,  rornml  Logic,  and  the  reU- 1  Wiliimn  Hamilton  from  his  own  point 
batwecn  it   and  Logio  in  the '  of   view,   and    Ardibishnp   Whatelj 

"■" r--'.     -.   T         ..!.  J   from   hia,   hava   repreaented  bh    (be 

d  by  tha  lar^r ;  wLJlfl  1  caa- 


g  benrd  ol  Soaratas;  for  sine 


UDtTl  he  doBB : 
better  Jad^e  of 
nttempt  ta  i-em< 
bod  rejected  Yi 


hut  both  ai 
by  tho  tamB  oviai 
id  ot  exporlBuce  oi 


is  tnie  of  eTurythiiiK  included  in  I 

ua  ii  usthlnE  but  the  tilings  Inoliid 

But  he  IbinkB 
irad  by  wording  i 


:b  tbia  defect ' 


Ithout  being  one.  1 
iiii  a[  all  the  thlngn  b 
m  tbiagH  whiob  can 


'  be  ihown  "  ta  ba 
f  the  Bum,  nnd  the 
Butlcal  propoBltion 


rs  caUad  up  publicly  to  take 


bayatid  tho  ipbcre  of  our  kuovledge  oE 


/L  sfntilBr  nrguiDant  !■  urged  by  Mr.  t 
fAui^aa  {Formal  Logic,  p.  2u):  '*  The  whole 
;>bjutitiDU  tncidy  aaaumuB  tlia  BupwRuity 
j(  Iho  mbior ;  i1.at  la,  tacitly  nstmniB  wo 
enow  Socrates-  to  bo  a  man  a>  ioon  si 
nekTiDwhinitobeBocrBtes."  Tbeobleii. 
■■ ■  ■'-  ■ U  giminded  il  the  »mer- 

it   that   it  individually 
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EipilclBea  all  It  1 
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tbe  a  neceaaary  part  of  the  argument. 
iHonlng  that  we  ahoiild  begin  by  making 


mucelTo"Diliy  oae"wa/out 
ilz.  that  what  rally  fom 
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I  syllogiem,  predicating  o: 
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can  be  carried  on  without  either 
r  the  other.  They  are  not  tlio 
L  of  reoaouiug,  but  a  procautinu 


'  Mr.  De  Uargan  ii 
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whnle  of  Logio  properly  so  called, 
really  a  very  subordinate  part  of  it, 
not  being  directly  concerned  with  the 
piociwB  at  ReHaoniDg  or  InfeiviiCH  in 
the  BenBo  in  which  that  proeeaB  is  a 

Cof  the  Inveetigation  of  Truth. 
t,  thmi,  is  Formal  Logic  ?  The 
mune  seema  to  be  properly  applied  t 
all  that  portion  of  doctrine  which  re 
Iat£s  to  the  equivalence  of  diSeren 
inndM  oF  expression ;  the  rules  fo 
determining  when  assertions  in  a 
given  form  imply  or  mppose  the  truth 
or  faluty  of  other  assertions.  This 
iacludes  the  theory  of  tlie  Import  of 
Ptopoeitions,  and  of  their  Cooveraion, 
^Eqnipollence,  and  Oppoaition :  of 
those  falsely  called  Inductions  (to  be 
hereafter  spukea  of*),  in  which  the 
^iparent  generalisatioD  is  a  mere 
abridged  statement     ' 


tbe  BXsmpla  under  Eonsideratioa 
ait*  is  I&e  A,  B,  C,  and  tba  oU 
vtduHls  who  orckuDwn  to  have  die 
fbSaia  tba unlf  unlTsnud  tjne of  O 


IB  kind  rcqulr —  . 

.     .  .     .       _  .  le  BjJlllgltflB  IBHJC 

tha  •Ttlaglitlc  niluor  sbrt  lute  eiisLeui.-, 
toesuier.  and  an>  called  forth  by  the  nni< 
exigBttcy.    Wben  we  ctmclnda  from  per 


written,  ot  tndiliiHmi,  or  mBnti 

own  dniiirinH— wo  do  not  uw 
thoughts,  Bitlmr  a  mi^or  or  a  mi 
OS  the  ijUogleni  pnta  Into  words 

from  por^fndars  to  particulars,  ai 

■BlectiDE  two  lyiloEistlc  pnniii 
this  Dritbar  nlten  nur  addH  to  the 
w«  had  before ;  it  unly  puts  us  ii 


fraa   nirticulara  to   purtleu] 
umundod- 
■  Iii/iu,  book  iii.  oh.  II. 


with  it}  Definition,  thiugli  belonging 
still  more  to  the  other  and  larger  kind 
of  h^c  than  to  thix,  is  a  neceaaary 
preliminary  to  this.  The  end  aimed 
at  by  Formal  Logic,  and  attained  by 
the  obaerrance  of  its  precepts,  is  not 
truth,  but  consistency.  It  liiia  been 
seen  that  thin  is  the  only  direct  pur- 
pose of  the  rules  of  the  syllogism  ; 
the  intention  and  effect  of  which  is 
simply  to  keep  our  inferences  or  cmi- 
cltisiona  in  complete  consialency  vfith 
our  general  formula  or  directions  for 
drawing  theui.  The  Logio  of  Con- 
siateticy  is  a  necesaaiy  auxUiaiy  to 
the  Ligic  of  Truth,  not  only  because 
what  is  inconsiatent  with  itself  or  with 
other  truths  cannot  be  ti-ue,  but  aJao 
because  truth  can  only  bo  siiccessfulty 
pursued  by  drawing  infereooes  from 
experience,  which,  if  warrantable  at 
all,  admit  of  being  geiieralisi>d,  and, 
to  test  their  warmntableness,  re(|nire 
lo  be  oihlbited  in  a  generolised  form  j 
after  which  the  correctness  of  tbsir 
application  to  particular  cases  is  a 
question  which  specially  concerns  ths 
Logic  of  Consistency,  This  Logic, 
not  requiring  any  preliminary  know- 
ledge <i  the  processes  or  conclusions 
of  the  various  sciences,  may  be  studied 
with  benefit  in  a,  much  earlier  stage 
of  education  than  tbe  Logic  of  Trutli  : 
'  "leprae"  ■  ■  ■  ■ 
led  of  t 
elementary  1 
attempt  to  include  anything  elsif, 
though  the  reasons  assigned  for  tbe 
practice  are  in  general  very  far  from 
philosophical,  admits  of  philosophical 
justification. 


CHAPTER  IV. 


I.  It)  our  analysis  of  the  syl- 
_  m,  it  appeared  that  the  minor 
premise  always  affirms  a  naembUnce 
between  a  new  case  and  some  cases 
previeualy  known  ;  while  the  major 
iae    asserts    Bumeftimt,    •sX-i'ilR, 


J 


of    those 

known  caees,  wa  cunsidar  ouiselvBs 
wuranted  in  holding  true  of  any 
aUxer  cose  resembling  the  former  in 
cedAin  given  particularH. 

If  all  ratiocinaitioiis  resembled,  lu 
to  the  minor  premise,  th»  examples 
which  were  exclusively  employed  in 
the  preceding  chapter  ;  if  the  nseni- 
blance,  which  that  prcmiae  asaertti, 
were  obvious  to  tlie  sDnses,  aa  in  the 
proposition  "  Socratna  is  a  man,"  or 
wens  at  once  ascertajn&ble  by  direct 
observation ;  there  wonld  be  no  neces- 
sity  for  traius  of  reasoning,  and  De- 
duotive  OT  Rattucinative  Buienetd 
would  not  exist  Traina  of  reasoning 
exist  only  for  the  sake  of  extending 
ta  indncdon  founded,  ua  all  indue 

other  cases  in  which  wa  not  only 
oannot  directly  ohaerva  the  tact  which 
in  to  ba  proved,  but  cannot  directly 
observe  even  the  niArk  which  is  to 
prove  it. 

§  2,  Suppose  the  syliogism  tu  be, 
All  cowg  ruminate ;  the  uiimol  which 
Is  before  me  is  a  cow ;  therefore  it 
ruminuteB.  The  minor,  if  true  at  all, 
JB  obviou^Jy  bo  :  the  only  premise 
the  eatabliahment  of  which  requires 
any  anterior  proeeas  of  inquiry  is  the 
major;  and  provided  the  induction 
of  which  that  premise  is  the  expres- 
sion was  correctly  performed,  the  con- 
clu»on  respecting  the  animiU  now 
present  will  be  instantly  dr»wn ; 
because,  aa  soon  aa  she  is  compared 
with  the  formula,  she  will  be  identi- 
fied as  being  included  in  it.  But 
Bupposo  the  syllogiBm  to  bo  the  fol- 
lowing : — All  aisenio  ia  poisonous, 
the  aubstance  which  is  before  me  is 
arsenic,  therefore  it  is  poisonous. 
The  truth  of  the  minor  may  not  here 
be  obvious  at  first  sight ;  it  may  not 
be  intuitively  evident,  but  may  itself 
be  known  only  by  inference.  It  may 
be  the  conclusion  of  Miother  argument, 
which,  thrown  into  thu  syUogistic 
fomi,  would  stand  thus  : — ^Wlmtevor 
when  lighted  produces  a  darlc  upot  on 
a  piece  of  white  puicelain  held  in  the 


flame,  which  spot  is  soluble  in  hypo- 
chloride  of  culcium,  is  arsenic ;  the 
substance  before  me  ocmforroi  to  this 
condition ;  therefore  it  is  arsenic. 
To  establish,  therefore,  the  ultimate 
conclusion,  The  aubstance  before  ma 
is  poisonous,  requires  a  process  which, 
in  order  to  lie  syUogistieally  expreased, 
stands  in  need  of  two  syllogisms  ;  and 
wo  have  a  Train  of  Keaaonlng. 

When,  however,  we  thus  add  syl- 
logism to  syllogism,  we  ore  really 
adding  induction  to  induction.  Two 
separate  inductions  must  have  taken 
plaoe  tiu  render  this  chain  of  inferenm 
poBsible;  inductions  founded,  pro- 
bably, on  different  seta  of  individaal 
instonces.  but  which  converge  in  their 
results,  so  that  the  instance  which  is 
the  subject  of  inqiury  comes  within 
the  range  of  them  botli.  The  record 
of  these  iiiduotions  is  contained  in  the 
majors  of  the  two  syllugisms.  First, 
we,  ot  others  for  us,  have  examined 
voi'ious  objects  which  yielded  under 
the  given  cireumstonoea  a  dark  spot 
with  the  given  property,  and  found 
that  they  possessed  the  properties 
connoted  by  the  word  arsenio ;  they 
were  metallic,  volatile,  their  vapour 
had  a  smell  of  garlic,  and  so  forth. 
Next,  we,  ur  others  for  us,  have  exa- 
mined various  niecimena  irtiich  pos- 
sessed this  metallic  and  volatile  cha- 
racter, whose  vapour  had  tbts  smell, 
&e.,aiid  have  invariably  found  that 
they  were  poisonous.  The  first  obser- 
vstion  we  judge  that  we  may  extend 
to  all  subatances  whatever  which  yield 
that  psfticuhu;  kind  of  dark  spot ; 
the  second,  to  all  metallia  snd  vola- 
tile substances  resembling  those  we 
examined  ;  and  conaequenUy,  not  to 
those  only  which  are  seen  to  ho  such, 
but  to  those  which  are  concluded  to 
be  such  by  the  prior  induction.  The 
substance  before  ns  is  only  seen  to 
some  wiHiin  one  of  these  inductiatHi ; 
but  by  means  of  this  one  it  is  brought 
within  the  other.  We  ore  stiU,  aa 
before,  concluding  from  particulara 
to  particulars;  biit  we  are  now  con- 
cluding from  particulars  observed,  to 
other  particulara  which  are  not,  as  in 
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the  Bunpie  case,  teen  to  resemble  them 
in  matexijbl  points,  but  inferred  to  do 
ao,  because  resembling  them  in  some- 
thing dlse,  which  we  have  been  led 
by  quite  a  different  set  of  instances  to 
laonsider  as  a  mark  of  the  former  re- 
semblance, 

•This  first  e^cample  <^  a  train  of 
reasoning  ia  still  extremely  simple, 
^e  series  consisting  of  only  two  syl- 
logisms. The  following  is  somewhat 
wore  complicated : — No  government, 
which  earnestly  seeks  the  good  of  its 
subjects  is  likely  to  be  overthrown  ; 
some  particular  government  earnestly 
seeks  Uie  good  of  its  subjects,  there- 
fore it  is  not  likely  to  be  overthrown. 
The  major  premise  in  this  argument 
we  shall  suppose  not  to  be  derived 
ficm  considerations  d  prioj*if  but  to 
be  a  generalisation  from  history, 
whiohf  whether  correct  or  erroneous, 
most  have  been  founded  on  observa- 
tioni^  governments  concerning  whose 
desire  ai  the  good  of  their  subjects 
there  was  no  doubt.  It  has  been 
found,  at  thought  to  be  found,  that 
these  were  not  easily  overthrown,  and 
it  has  been  deemed  that  those  in- 
stances warranted  an  extension  of  the 
same  predicate  to  any  and  every 
government  which  resembles  them  in 
the  attribute  of  desiring  earnestly  the 
good  of  its  subjects.  But  does  the 
government  in  question  thus  resemble 
them  7  This  may  be  debated  pro  and 
con  by  many  arguments,  and  must,  in 
any  case,  be  proved  by  another  induc- 
tion ;  for  we  cannot  directly  observe 
the  sentiments  and  desires  of  the  per- 
sons who  carry  on  the  government. 
To  prove  the  minor,  therefore,  we 
require  an  argument  in  this  form : 
Every  government  which  acts  in  a 
certain  manner  desires  the  good  of 
its  subjects  :  the  supposed  govern- 
ment acts  in  that  particular  manner, 
therefore  it  desires  the  good  of  its 
subjects.  But  is  it  true  that  the 
government  acts  in  the  manner  sup- 
posed ?  This  minor  also  may  require 
proof;  still  another  induction,  as 
thus: — What  is  asserted  by  intelli- 
gent and  disinterested  witnesses  may 


be  believed  to  be  true ;  tiiat  the  go- 
vernment acts  in  this  manner  is  as- 
serted by  such  witnesses,  therefore  it 
may  be  believed  to  be  true.  The  argu- 
ment hence  consists  of  three  steps. 
Having  the  evidence  of  our  senses 
that  the  case  of  the  government  under 
consideration  resembles  a  number  of 
former  cases,  in  the  circumstuice  of 
having  something  asserted  respecting 
it  by  intelligent  and  disinterested  wit- 
nesses, we  infer,  first,  that,  as  in  those 
former  instances,  so  in  this  instance, 
the  assertion  is  true.  Secondly,  what 
was  asserted  of  the  government  being 
that  it  acts  in  a  particular  manner, 
and  other  governments  or  persons 
having  been  observed  to  act  in  the 
same  manner,  the  government  in  ques- 
tion is  brought  into  known  resem- 
blance with  those  other  governments 
or  persons ;  and  since  they  were 
known  to  desire  the  good  of  the  pec^le, 
it  is  thereupon,  by  a  second  induction, 
inferred  that  the  particular  govern- 
ment spoken  of  desires  the  good  of 
the  people.  This  brings  that  govern- 
ment into  known  resemblance  with 
the  other  governments  which  were 
thought  likely  to  escape  revolution, 
and  thence,  by  i^  third  induction,  it  is 
concluded  that  this  particular  govern- 
ment is  also  likely  to  escape.  This 
is  still  reas(ming  from  particulars  to 
particulars,  but  we  now  reason  to  the 
new  instance  from  three  distinct  sets 
of  former  instances :  to  one  only  of 
those  sets  of  instances  do  we  directly 
perceive  the  new  one  to  be  similar ; 
but  from  that  similarity  we  induc- 
tively infer  that  it  has  the  attribute 
by  which  it  is  assimilated  to  the  next 
set,  and  brought  within  the  corre- 
sponding induction ;  after  which  by 
a  repetition  of  the  same  (^ration  we 
infer  it  to  be  similar  to  the  third  set, 
and  hence  a  third  induction  conducts 
us  to  the  ultimate  condusicm. 

§  3.  Notwithstanding  the  superior 
complication  of  these  examples,  com- 
pared with  those  by  which  in  the  pre- 
ceding chapter  we  illustrated  the 
general  theory  of   teaacscdxi^,  ^^^r^ 


The 


mcceaaive  gen 


.    the 


propositiuDs  sre  not  steps 
TesBoning,  are  not  inCennedtate  links 
in  tbe  chain  of  inference  botwtien  the 
particulars  observed  and  those  to 
which  we  apply  the  obaervation.  If 
we  had  anSciHUtly  ca]MicfouB  memo- 
ries, and  a,  sufficient  power  of  niun- 
taining  order  among  a.  huge  mass  of 
detmls,  the  reaeoiiing  could  go  on  with- 
iiiitanygeneral  propositions  ;  they  are 
mure  furmulce  for  inferring  pai^iaulnrs 
from  particulars.  The  principle  of 
general  reaaoning  is  (as  before  ex- 
plained), that  if,  from  obtiervatinn  uf 
certain  known'  particnlors,  what  was 
seen  to  be  true  of  them  can  be  infen'ed 
to  be  true  of  any  others,  it  may  be 
inferred  o(  all  others  which  are  ot  a 


that  w 


r  fail  b 


wthi) 


conclusion  in  a  new  case  when 
be  drawn  correctly,  and  msy  afoid 
drawing  it  when  it  cannot,  we  deter- 
mine once  for  all  what  are  the  dia- 
tinguishing  marks  by  which  such 
oases  may  be  recognised.  The  eiib- 
Bei[uent  process  is  merely  that  of 
identifying  an  object,  and  ascertain- 
ing it  to  have  those  marks ;  whether 
wa  identify  it  by  the  very  marks 
themselves,  or  by  others  which  we 
have  ascertained  (through  another  and 
a,  similar  process)  to  be  marks  of  those 
marks.  Tbe  real  inference  is  always 
frmii  particulars  to  particulars,  from 
the  ooscrved  instances  to  an  unob- 
served one  ;  but  in  drawinc;  this  in- 
ference, we  conform  to  n  formula 
which  we  have  lulopted  for  our  guid- 
ance in  such  opeintions,  and  which  is 
a  record  of  the  criteria  by  which  we 
thought  we  had  ascertained  that  wo 
might  distinguish  when  the  inference 
comd,  and  when  it  could  not,  be  drawn. 
The  real  premises  are  the  individual 
observations,  even  though  they  may 
have  been  forgotten,  or,  being  the 
observations  of  others  and  not  of  our- 
selves, may,  to  ns,  never  have  been 
known  :  but  we  have  before  na  proof 
that  we  or  others  once  thought  them 


sufficient  for  an  induction,  and  we 
have  marks  to  alinw  whether  aiiy  new 
case  is  one  of  those  to  which,  if  then 
known,  the  induction  would  have  been 
deemed  to  extend.  These  marks  ws 
either  recognise  at  once,  or  by  the  aid 
of  other  marks,  which  by  another  pre- 
vious induction  we  collected  to  bo 
marks  of  the  fJrat.  Even  these  marks 
of  marks  may  only  1m  recognised 
through  a  third  set  of  marks ;  and 
we  may  have  a  train  ot  reasoning,  ot 
any  length,  to  bring  a  new  case  with- 
in the  scope  of  an  induction  grounded 
on  particulora  its  similarity  to  which 
is  only  ascertained  in  this  indirect 
manner, 

Thus,  in  the  preceding  example,  the 
ultimate  inductive  inference  was,  that 
a  certain  government  was  not  likely 
to  be  overthown  ;  this  inference  was  I 

drawn  according  to  a  formula  in  which 
desire  ot  the  public  good  was  set  down 
as  a  mark  of  not  being  likely  to  be 
overthrown ;    a  mark  of   this   mark 

a  particular 

acting  in  that  m 
was  being  asserted  to  do  so  by  intelli- 
gent and  disinterested  witnesses  ;  this 
mark  the  government  nnder  discus- 
recognised  by  the  senses  as 


it  was  brought  within  all  tlie  others. 
The  perceived  resemblance  of  the 
case  to  one  set  of  observed  particular 
cases  brought  it  into  known  resem- 
blance with  another  set,  and  that  with 
a  third. 

In  the  more  complex  branches  of 
knowledge,  the  deductions  seldom 
consist,  as  in  the  examples  hitherto 
exhibited,  of  a  single  chain,  a  a  nmrk 
of  h,  b  of  r'c  ot  rf,  therefore  a  a  mark 
of  d.  They  consist  (to  carry  on  tha 
same  metaphor)  of  several  ehaina 
united  at  the  extremity,  as  thns  :  a  a 
mark  of  d,  i  ot  c,  e  of  /,  d  e/  of  n, 
tliereforea  b  c  amark  of  n.  Suppose, 
for  eiouiplfi,  the  following  oamUna- 
tion  of  oiroumstaiicea ;  I  st,  raya  of 
light  impinging  on  o  reflecting  sur- 
face ;  2nd,  that  surface  parabolic ; 
3rd,  those  raya  pamllcl  to  each  other 


j 


that  the  ntllouted  rays  will  pass 
through  the  focus  of  the  parabolic 
siirfaoe.  Now,  each  of  the  three  oir- 
ciimstaiices  is  eingly  a  mark  of  Hume- 
thtng  material  to  the  case.  Raja  of 
light  impinging  oD  a  reflectitig  sor- 
face  are  a  mark  that  tboGO  rajB  will 
be  reflected  at  an  angle  equal  to  the 
mgle  of  incideace.  The  pambolic 
fumi  of  the  surface  ia  a  mark  that, 
from  any  point  of  it  a  line  drawn  ' 
the  locua  and  a  line  parallel  to  t 
axis  will  make  equal  angles  with  the 
enrfaoe.  And  finally,  the  paralleli 
of  the  raya  to  the  axis  is  a  mark  that 
their  ■ngle  of  inaidence  coincides  with 
one  of  these  equal  angles.  The  three 
Ditkihs  taken  together  are  therefore  a 
nark  of  all  theae  three  things  united. 
But  the  three  united  are  evidently  a 
mark  that  the  angle  of  reflection  must 
coincide  with  the  other  of  the  twu 
equal  anglea,  that  farmed  hy  a  line 
drawn  to  the  focus ;  and  tiiis  again, 
by  the  fundamental  axiom  concerning 
straight  Jines,  is  a  mark  that  the  re- 
flected rays  pass  through  the  focus. 
Most  cbajns  of  phyeica]  deduction  are 
of  this  mure  complicated  type ;  and 
even  in  mathematna  such  are  abim- 
dant,  an  in  all  prapositions  where  the 
hypothesis  includes  numerouB  condi- 
tions :  "  If  a,  circle  be  taken,  and  if 
within  that  circle  a  point  be  taken, 
not  the  CBnire,  and  if  straight  lines  bi 
drawn  from  that  point  to  the  drcum 
ference,  then,'  Ac. 


which  view  might  otherwise  havt 
seemed  not  easily  reconcilable  with 
the  fact  that  there  are  Deductive  or 
BatiodDativB Sciences.  Itmightseem 
to  ftJlow,  if  all  reasoning  be  induction, 
that  the  difficulties  of  philosophical 
investigation  umst  lie  in  the  mdnc> 
Urma  exclusively,  and  that  when  these 
were  aaay,  and  susceptible  of  no  doubt 
or  healtatian,  theie  could  be  no  Bcience, 
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or._at  Itaat,  no  difficulties  ii 
^he  existence,  (or  exuniple,  of  an  ex-  [ 
tr^uuve  Suience  of  MnthbuiatloH,  rc- 
([uiriog  the  highest  saiontific  genius  1 
in  those  who  oontiibuted  to  its  area- 1 
tion,  and  calling  for  a  must  continued/ 
and  viguruiia  exertion  of  intellect  in/ 
order  to  appropriate  it  when  croatedj 
may  seem  hard  to  be  accounted  for  oil 
the  foregoing  theoiy,  '  But  the  coii\ 
siderations  more  recently  adduced  re- 
move the  mystery,  by  showing  that 
even  when  the  inductions  themnelvea 
are  obvious,  there  may  be  much  diffi- 
culty in  finding  whether  the  particular 
case  which  is  the  subject  of  inquiry 
comes  within  them  ;  and  ample  roimi 
far  scientifio  ingenuity  in  bo  combin- 
ing various  inductions,  as,  by  meant 
of  one  within  which  the  cose  evidentlj 
falls,  to  bring  it  within  othei 
it  cannot  be  directly  seen  to  be  in- 
clude i!. 

When  the  more  obvioUE  of  the  in- 
duotiuns  which  can  be  made  in  any 
im  direct  observations  have 
s,  and  general  formulas  have 
been  framed,  deteimining  the  limits 
within  which  these  inductions  ore  ap- 
plicable ;  as  often  as  a  new  case  can 
be  at  once  eeen  to  come  within  one  i>f 
the  formulae,  the  induction  is  applied 
w  case,  aud  the  business  is 
lit  new  cases  are  continually 
arieing,  which  do  not  obviously 
ithin  any  formula  whereby  the  (luea- 
□n  we  wont  solvedin  respect  of  them 
lold  be  answered-     Let  i^s  take  au 
stance  from  geometry  :  and  as  it  is 
taken  only   for   illustration,    let   the 
reader  concede  to  ua  for  the  present, 
what  we  shall  endeavour  to  prove  in 
!ie  next  chapter,  that  the  first  prin- 
[plea  of  geometry  are  results  of  in- 
duction.    Our  enample  shall  be  the 
fifth  proposition  of  the  Gnt  book  of 
Uuclid.       The    inquiry   in.    Are   the 
angles  at  the  base  of  an  isosceles  tri- 
angle eifual  or  unequal!     The  first 
thing  to  be  considered  is,  what  in- 
ductions we  have,  from  which  We  can 
infer  equality  or  inequality.     For  in- 
ferring equality  we  have  the  fiillowlng 
fonnoliB ;— Things  which   being  ai>- 


^  to  each  other  ooinoido 
-  -  J8  which  are  equal  to 
'thing  ore  eqimla.  A  whole  and  tho 
Slim  of  i6a  parts  ara  equals.  The  sums 
of  Bqnal  things  ore  equals.  The  dif- 
ferences of  equal  thhigs  are  equaln. 
There  are  no  other  original  fomiulm 
to  prove  squality.  Foe  inferring  in- 
equality we  have  the  following  ;^A 
whole  and  its  portn  are  imequaln. 
The  nuinn  of  e({nal  thin^  and  unequal 
thtngs  are  uuequola.  The  differences 
of  eqnal  things  and  uneqno!  things 
are  nneqnala.  In  all,  eight  fomraliB. 
The  angles  at  the  btxa  of  an  IsosceleB 
triangle  do  not  obviously  come  within 
any  of  these.  The  tocmulffi  specify 
certain  marks  of  equality  and  of  in- 
eqaalltj,  hut  the  angles  cannot  be 
peraBived  intuitively  to  have  any  of 
ibose  marks.  On  exainiustion  it  ap- 
pears that  they  have;  and  we  ulti- 
mately Bucceed  in  bringing  them 
within  the  formnlo,  "  The  differenccB 
of  equal  things  are  eijual."  Whence 
comes  the  difficulty  of  recognising 
these  angles  as  the  diflerenoes  <rf 
equal  things  ?  Because  each  of  thetn 
is  the  difference  not  of  one  pair  only, 
but  of  Innnmcroble  pairs  of  anglex  ; 
and  out  of  these  we  ha<l  to  Imagini: 
and  select  two,  which  could  either 
be  intuitively  pureeived  to  be  equals, 
or  po^eflsed  some  of  the  marks  of 
equality  set  down  in  the  varioDB  frav 
I  MmliP,  By  an  exercise  of  ingenuity, 
I  >rhich,  on  the  [lart  of  Iho  first  inven- 
Ktor,  denerres  to  be  regarded  as  con- 
r^der^le,  two  pairs  of  angles  were 
hit  upon  which  united  throe  requi- 
sitas.  First,  it  could  be  perceived 
fntnitivelj  that  their  differences  were 
the  angles  nt  tho  base  ;  and,  Bi'condly, 
they  poBseseed  one  of  the  morlis  of 
equality,  namely,  coinoidenoo  when 
applied  to  one  another.  This  cnin- 
CMienco,  fiowever,  waa  not  perceived 
intuitively,  butinferred  in  conformity 
to  another  formula. 

For  ereatff  cleemeea,  I  Hobjoin  lot 

analysis  of  the  demonstration.  Euclid, 

it  wul  be  reuembered,  demonetiates 

his  fifth  pi'opdsiti'iii  by  moans  of  the 

I    fourth.     This  in  nut  allowable  for  us 


do,  bcoauB!  we  ore  undertaking  ti 
ice  deductive  truthfl  not  to  p  ' 
deductiona,  but  to  their  original 
ductive  foundation.  We  must  there* 
fore  nse  the  prsmiaes  of  the  fourth 
proposition  instead  of  its  ootiulustonf 
and  prove  the  iifth  directly  from 
firet  prinoiples.  To  do  so  require! 
nix  formulas.  (We  must  begin,  as  ii. 
EucUd.  by  prolonging  the  equal  sides 
AB,  AO,  to  eiiuai  distances,  anJ  join, 
ing  the  extremities  BE,  DC.) 


FiBST  FOBiicLA.— 7R«  mm*  (/  tgwdt 
are  equal. 
AD  and  AE  are  suuis  of  eqnala  by 
the  HupfHwition.  Having  that  mark 
of  equality,  they  are  condnded  by 
thia  formula  to  be  equaL 

ScooND  FaanttiJi.— Equal  tlraiglit 
lines  or  angks,  being  applitd  to  one 
another,  tomeide. 

AO,  AB,  are  within  this  formula 
by  Buppofiition  ;  AD,  AE,  have  been 
brought  within  it  by  the  preceding 
step  Tho  angle  at  A  considered  us 
an  angle  of  the  triangle  ABE,  and 
the  some  angle  coosiderod  a^  oti  angle 
of  the  triangle  AOD,  are  of  course 
within  the  formula.  AD  these  palra 
therefore  poasesa  the  property  whirfi, 
according  to  the  second  formula,  is  a 
mark  that  when  applied  to  one  ano- 
tJiec  they  wUi  coincide.  Conceive 
them,  then,  applied  to  one  another 
by  tuniing  over  the  triangle  ABE, 
and  laying  it  on  the  triangle  AOD  in 
such  a  mannur  that  AB  of  the  one 
shall  lio  ujwn  AC  of  the  other.    Then, 
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1^  the  eain^ity  oS  the  ongka,  AE  will 
lie  on  AD.     Bot  AB  and  AG,  A£ 

and  AD  ue  eqnale ;  therefore  theji 
wjll  aaincide  aliogetbec,  and  of  course 
at  their  eitreimti«g^  D,  £,  mid  B,  C 


B  E  and  O  D  have  been  brooght 
irithin  this  fonntila  bj  the  preoeding 
induction ;  they  will,  therefore,  coin- 
dde, 

PODRTH  FobmOla. — Angle),  having 
their  tida  eoincxdent,  coincide. 
The  third  induction  having  ehown 
that  BE  and  CD  coincide,  and  the 
second  that  AB,  AC,  coincide,  the 
angles  ABE  and  AOD  are  thereby 
brought  within  the  fourth  fonnola, 
and  accordingly  coincide. 

Fifth  Yoomula.— Things  mkich  coin- 
cide are  cjnoi. 
The  angles  ABE  and  ACD  are 
brought  within  this  formula  by  the 
induotion  inunadiately  prec^ng. 
This  train  of  reasoning  being  also 
^)pl)CaJ)la,  tavtaUi  tauiandit,  to  the 
Angles  EBC,  DOB,  thesa  also  ore 
brought  within  the  fifth  formula. 
And,  finally, 

Sixth  Foruula. — The  difference)  of 
equals  are  equaL  i 

The  •ogle  ABC  being  the  differ- 
ence of  ABB,  CBE,  and  the  angle 
ACB  bein^  the  difference  of  AOD, 
IKIB  ;  which  have  been  proved  to  be 
eqnali ;  ABC  and  ACB  are  brought 
witbln  the  last  foimula  by  the  whole 
of  tlu  previous  process. 

The  difficulty  here  encoantered  is 
ebiefly  that  of  figuring  to  ounelvas 
the  two  angles  at  the  baoe  of  the  i 
faiangle  ABO  as  remainders  made  by  I 
cat&g  one  pair  of  angles  oot  of  an- 
Otber,  while  each  pair  shall  be  corre-  | 
iponding  angles  of  triangles  which  I 
have  two  sides  and  the  intervening 
angle  eqnaL  It  is  by  this  happy  con- 
trivance that  BO  many  differed  indue-  | 


tions  are  brought  to  bear  upon  the 
same  particular  case.  And  this  net 
being  at  all  an  obvions  thought,  it 
may  be  seen  from  an  example  so  near 
the  threshold  of  mathematics  how 
much  scope  there  may  well  be  for 
scientific  dexterity  in  the  higher 
branches  of  that  and  other  sciences, 
in  order  so  to  combine  a  few  simple 
inductions  as  to  bring  within  each  ef 
them  innumerable  cases  which  are  not 
obviously  included  in  it ;  and  liow 
long,  and  numeroua,  and  complicated 
may  be  the  processes  for  bringing  the 
inductions  together,  even  when  each 
induction  may  iteelf  be  very  easy  and 
simple.  All  the  inductions  involved 
in  1^1  geometry  are  comprised  in  those 
simple  ones,  the  f  ormulse  of  which  ore 
the  Axioms,  and  a  few  of  the  so-called 
Definitiens.  The  remainder  oE  the 
science  is  made  up  r£  the  processes 
employed  for  bringing  unforeseen  cases 
within theae inductions;  orfinHyiltgis- 
tic  language)  for  proving  the  minors 
necessary  to  complete  the  syUogisms  ; 
the  majors  being  the  definitions  and 
aximns.  In  those  definitions  and 
axioms  are  laid  down  the  whole  of 
the  marks,  by  an  artful  combination 
of  which  it  has  been  found  possible 
to  discover  and  prove  all  that  is 
proved  in  geonietry.  The  marks 
being  so  few,  and  the  inductions  which 
furnish  them  being  so  obvious  and 
familiar  ;  tlie  connecting  of  several  of 


the  wbcJe  difficulty  of  the  sc 
with  a   trifling  exception,  its   whole 
bulk ;  and  benoe  Geometiy  is  a  De- 
ductive Science. 

S  5.  It  will  be  seen  hereafter*  that 
there  are  weighty  soientifio  reasons 
for  giving  to  every  science  as  much  of 
the  character  of  a  Deductive  Science 


isible ;  far  endeavo 


nngt< 


from  the  fewest  and 

the  simplest  possible  inductions,  and 

to  make  these,  by  any  combinations 

however  complicf^^d,  suffice  for  prov- 

■  Infn,  book  lU.  ch.  Iv.  f  3,  and  «li«- 


7 


A 


ing  even  Buoh  tnitlia,  relating  to  com- 
plex cates,  as  could  be  prnved,  if  we 
chose,  by  iuducCiuns  fnim  specifio 
expGiienqe.  Bvery  branch  of  ncturiil 
philiwophy  wna  originally  e>e]>erimcn- 
tsJ ;  each  {jeneralisatiiin  rested  on  a 
xpecial  induction,  and  vaa  derived 
fi'oui  its  own  distinct  set  of  observa- 
tioDB  uad  ciperiioeiits.  From  beiog 
Buicnacs  of  pure  experiment,  as  the 
phFUe  is,  or,  to  apesJi  more  uorrectiy, 


moatly  o 


the 


umnga 


I  expressed  by  allele 
syllogisms,  all  these  sciences  have 
IJacome  to  Bome  extent,  and  some  of 
them  in  nearly  tiia  whole  of  their 
.  extent,  sciences  of  pure  reaaaning ; 
whereby  multitudes  of  truths,  already 
known  by  induction  from  aa  many 
different  sets  of  experiments,  have 
come  to  be  exhibited  as  deductions  or 
onroUaries  f  rom  inductive  propositions 
of  a  aimpUir  ami  more  univeiBal  char- 
acter. Thus  mechanics,  hydrostatics, 
optica,  acousticB,  thermoWy,  havti 
successively  been  rendered  ni&the- 
inatlcal ;  and  astronomy  was  brought 
by  Newtouwithin  the  laws  of  general 
mechanics.  Why  it  is  that  the  sub- 
stitution of  this  circuitous  mode  of 
proceeding  for  a  process  apparently 
much  easier  and  more  natural,  is  held, 
ajid  justly,  to  be  the  greatest  triumph 
of  the  investigation  of  nature,  we  are 
not,  in  this  stage  of  oiir  inquiry,  pre- 
pared to  examine.  But  it  is  neces- 
sary to  remark,  that  although,  by 
this  progressive  tnuisformation,  all 
sciences  tend  to  become  more  and 
inori!  Deductive,  they  are  not,  there- 
fore, the  less  Inductive ;  every  step 
in  the  Deduction  is  still  an  Induc- 
tion. The  opposition  is  not  between 
the  terms  Deductive  and  Induotiive, 
but  between  Deductive  and  Experi- 
mental A  science  is  experimental, 
in  proportion  as  every  new  case,  which 
presents  any  peculiar  features,  stands 
in  need  of  a  new  set  of  obaervotions 
and  experiments — a  fresh  induction. 
It  is  deductive,  in  proportion  as  it 
can  draw  conclusions,  re^iBOling  cases 
of  a  new  Mud,  by  processes  which 


bring  those  cases  under  old  induc- 
tions ;  by  ascertaining  that  cases 
which  ontinot  be  observed  tn  have 
the  requisite  morlcH,  have,  however, 
marks  of  those  marks. 

We  can  now,  therefore,  perceive 
what  is  the  generic  diatincUon  be- 
tween sciences  which  can  be  mode 
Deductive,  and  those  which  must  ns 
yet  remain  Experimental.  The  dif- 
ference consists  in  our  having  been 
able,  or  not  yet  able,  to  discover 
marks  of  marks.  If  by  our  various 
inductions  we  have  been  able  to  pro- 
ceed DO  farther  than  to  such  proposi- 
tions as  these,  a  a  mark  of  £,  or  n 
and  b  marks  of  one  another,  c  a  mark 
of  ^,  or  i;  and  d  marks  of  one  another, 
without  anything  to  connect  o  or  6 
with  c  or  d;  we  have  a  acience  of 
detached  and  mutually  independent 
generalisations,  snch  as  iJiese,  that 
acids  redden  vegetable  blues,  and  that 
alkalies  colour  them  green  j  from 
neither  of  which  propositions  could 
we,  directly  or  indirectly,  infer  the 
other ;  and  a  science,  so  far  as  it  is 
composed  of  such  propositions,  is 
purely  BxperimentoL  Chemiatry,  iu 
the  present  state  of  our  knowledge, 
has  not  yet  thniwn  off  this  character. 
There  are  other  sciences,  however,  of 
whicli  the  propositions  are  of  this 
kind  :  a  a  mark  of  b,bi.  mark  of  c, 
c  o!  tt,  d  ot  e,  kc  In  these  sciencea, 
we  can  mount  the  ladder  from  a  to  e 
by  a  procera  of  ratiocination  ;  we  can 
conclude  that  o  is  a  mark  of  e,  and 
that  every  object  which  has  the  mark 
a  bos  the  property  e,  although,  per- 
haps, we  never  wero  able  to  observe 
a  and  e  together,  and  although  even. 
d,  our  only  direct  mark  of  e,  may  not 
bo  perceptible  iu  those  objecta,  but 
only  inferrible.  Or,  varying  the  first 
metaphor,  we  may  be  said  to  get  from 
ffl  to  e  undei^round  :  the  marks  ft,  c, 
d,  which  indicate  the  route,  must  b]1 
be  possessed  somewhere  by  the  objects 
concerning  which  we  are  inquiring; 
but  they  are  below  tlie  surface  :  a  is 
the  only  mark  that  is  visible,  and  by 
it  we  are  able  to  trace  ii 
all  the  re^t 
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g  6.  Wn  can  now  oDdcrsland  how 
&n  experimental  may  trontifurm  ittielf 
into  &  deductive  iteieiuie  by  tlie  mere 
progrsBs  of  eiperiment.  In  an  ex- 
penmental  acienoe,  the  tnductiona,  aa 
we  have  said,  lie  dptacbed,  oj  a  a 
mark  of  i,  r  n  raarlc  oi  d,t  a  mark  of 
/,  and  eo  on  :  now,  a  new  set  n!  in- 
atanneii,  and  a  CDnsequent  Deiv  induc- 
tion, may  at  any  time  bridgo  over  the 
iutiirvul  between  two  o(  these  nocou- 
nected  arches ;  b,  for  example,  may 
be  UGertained  to  be  a  maik  of  r, 
which  enables  ua  thenceforth  to  prove 
deductively  that  a  ia  a  mark  of  c. 
Ur,  aa  eometimea  happens,  aome  cum- 
prehenBive  induction  may  raise  on 
arch  high  in  the  air,  which  bridges 
over  hosta  of  them  at  once :  6,  d,  /, 
and  all  the  rest,  turning  out  t«  be 
marks  of  siime  one  thing,  or  of  things 
between  which  a  connection  has 
nlceady  been  traced.  Aa  when  New- 
ton diiGOvered  that  the  motions, 
whether  regular  or  apparently  ano- 
lualuus,  of  alt  the  bodies  of  the  solar 
Hysteui  (each  of  which  motions  hod 
been  inferred  by  a  separate  logical 
cnieration  from  separate  marks)  were 
all  macks  of  moving  round  a  common 
centre,  with  a  centripetal  force  vary- 
ing directly  aa  the  moss,  and  inversely 
aa  the  square  of  the  distance  from 
that  centre.  This  ie  the  greatest 
example  whicb  haa  yet  occurred  of 
the  transformation,  at  one  stroke,  of 
a  Bcienu  which  was  still  to  a  great 
degree  merely  experimental,  into  a 
deductive  science. 

Traosformaliuna  of  the  same  nature, 
but  aa  a  Bmaller  scale,  continually 
take  place  in  the  less  advanced 
branches  itf  physical  knowledge,  with- 
out enabling  them  to  throw  off  the 
chonkoter  of  experimental  sdeocea, 
Thus  with  regain  to  the  two  un- 
cunneoted  propositions  before  cited, 
namely.  Acids  redden  vegetable  blues. 
Alkalies  make  them  green  ;  it  ia  re- 
marked by  Liebig,  that  all  blue 
colouring  mattera  which  are  reddened 
by  acida  (oa  weU  as,  reciprocally,  all 
red  colouring  nmttera  which  are  ren- 
dered blue  by  olkalice)  contain  nitro- 


gen :  and  it  in  quite  possible  that 
this  circumstance  may  one  day  furnish 
0.  bond  of  crinoectioii  between  the  two 
propositions  in  question,  by  showing 
that  the  antagonistic  action  of  acii£ 
and  alkoliea  in  producing  or  destroy- 
ing the  colour  blue  is  the  result  of 
aomc  one,  more  general,  law.  Al- 
though this  connecting  of  detached 
generalisations  is  so  much  gain,  it 
tends  but  little  to  give  a  d^uctive 
character  tu  any  science  as  a  whole  ; 
because  the  new  courses  of  observa- 
tion and  experiment,  which  thus  en- 
able us  to  connect  together  a  few 
general  truths,  usually  make  known 
to  ua  a  still  greater  number  of  uncon- 
nected new  ones.  Hence  chemistry, 
though  similar  extenaiona  and  simpli- 
fications of  its  generalisations  are 
continually  taking  phuie,  is  atili  in 
the  mun  an  experimental  scienoe, 
and  ia  likely  bo  to  continue  unless 
some  comprehensive  induction  should 
be  hereafter  arrived  at,  which,  like 
Newton's,  shall  connect  a  vast  num- 
bet  of  the  smaller  known  inductions 
together,  and  change  the  whole 
method  of  the  science  at  once.  Chem- 
iatry  has  already  one  great  generalisa- 
tion, which,  though  relating  to  one  of 
the  subordinate  aspects  of  chemical 
ph  enomeno,  possesses  w  ith  in  its  limited 
sphere  this  comprehensive  character  ; 
the  principle  of  Dalton,  called  the 
atomic  theory,  or  the  doctrine  of 
chemical  equivalents,  which,  by  en- 
abling ua  lo  a  certain  exteutto  fore- 
see the  proportions  in  which  two 
Bubstanoea  wUI  combine,  before  the 
experiment  has  been  tried,  caoEtitutHi 
undoubtedly  a  source  of  new  chemical 
truths  obtainable  by  deduction,  ua 
well  aa  a  connecting  principle  for  all 
truths  of  the  same  description  pre- 
viously obtained  by  experiment. 


9  J.  The  discoveries  which  change 
the  iiiethud  of  a  science  from  experi- 
mental to  deductive  mostiy  consist  in 
establishing,  cither  t^  deduction  or  by 
din^ct  experiment,  that  the  varieties 
of  a  ]>articulur  phenomenon  uniEunnl^ 
acorjnipany  the  vn-tietifca  (A  wraie  •^foii'i 
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bnttcr  known.  Th\i8  tlio 
luience  u(  Bound,  wbiuh  pruviouklj 
Btood  in  the  lowest  rajik  uf  merel; 
eiperimeatal  «oienoe,  became  deduc- 
tive when  it  was  pruved  by  experiment 
that  every  variety  of  sound  wu  uon- 
Mi]UGnt  on,  nnd  therefore  a  mark  of, 
*  distinct  and  definabla  variety  of 
omlllatoi;  motion  among  the  partiolea 
nf  the  tranamitting  medium.  When 
this  wan  ascertained  it  followed  that 
every  relation  of  BucoeHainn  or  co-Bi- 
iatence  which  obtained  between  phe- 
nomena  of  the  more  knowu  class, 
obtained  also  between  the  phenomena 
which  ooneipond  to  them  in  the 
other  doBi.  Every  Buimd,  being  a 
mark  oE  a  particular  oscillatoiy  mo- 
tion, beisjne  a  mark  of  evsrythin;r 
which,  by  the  laws  of  dynomicB,  was 
known  to  be  inferrible  from  that 
motion;  and  evetything  which  by 
those  Bfune  laws  was  a  mark  of  any 
oscillatory  motion  among  the  partiolea 
of  an  elastic  medium  became  a  mark 
of  the  corresponding  sound.  And  thus 
many  truths,  not  before  saspeoted, 
concerning  sound  bMiome  deducible 
from  the  known  laws  of  tho  propaga- 
tion of  motion  through  an  elastio 
niBilium  ;  while  facta  already  empirt- 
oally  known  respecting  sound  become 
an  indication  of  corresponding  pro- 
perties irf  vibrating  bodies,  previcusly 
undiscovered. 

But  the  grand  agent  for  trans- 
(amiing  experimental  into  deductive 
Boiences  ia  the  science  uf  number. 
The  properties  of  number,  alone 
among  all  known  phenomena,  are,  in 
the  most  rigorons  sense,  properties 
of  all  things  whatever.  All  things 
are  not  coloured,  or  ponderable,  or 
even  extended ;  but  all  things  are 
numerable.  And  if  we  oousider  this 
Boienca  In  Its  whole  entent,  from 
conamon  arithmetic  up  to  the  calculus 
of  variations,  the  truths  already  asoer- 
tsined  Reem  all  but  inflnito,  and 
admit  of  indefinite  extension. 

ThoBO  truths,  though  aSrmable  of 
all  things  whatever,  of  course  apply 
to  them  only  in  reapeot  of  their 
qu.mtity.     But  if  it  cuniia  tu  be  dis- 


covered that  variations  of  quality  in 
any  class  of  phenomena  oorreipond 
regularly  tu  vaiiationa  of  (juantity 
eidier  In  those  same  or  in  soma  otiiHr 
phenomena  ;  every  formula  of  mathe- 
matics applicable  to  quautlties  which 
vary  in  that  particular  niauner  be> 
cnmea  a .  mark  of  a  correaponding 
genenJ  truth  rcspeoting  the  vorift- 
tinns  in  quality  which  aooompany 
them  ;  and  the  aoience  of  quantity 
being  (aa  for  as  any  science  can  be) 
^together  deductive,  tliu  theory  oE 
that  particular  kind  of  qualitieB  be- 
comes, to  this  extent,  deductive  like. 

The  mo«t  striking  instance  in  point 
which  history  affords  (tliough  not  an 
example  of  an  eipcrimental  •cleniw 
rendered  deductive,  bntof  aJi  unparal- 
leled extenai»m  given  to  thededuotivo 
process  in  a  science  which  wis  deduc- 
tive already)  is  the  revolution  In 
geometry  which  originated  wiUi  Dei- 
oartea  and  waa  completed  by  Olair- 
aut.  Theiie  great  mathematicians 
pointed  out  tbe  Importance  of  the 
fact,  that  to  every  variety  of  position 
In  points,  direction  In  lines,  or  fonn 
In  ourves  or  surfaced,  (all  of  which 
are  Qualities,]  there  corresponds  a 
peculiar  relation  of  quantity  between 
either  two  or  three  rectilin^  co-ordi- 
nates ;  insomuch  that  if  the  law  were 
known  according  to  whidi  those  co- 
ordinates vary  relatively  to  one  &n- 
uther,  every  other  geomBtricnl  pro- 
perty of  the  line  or  surface  in  ques- 
tion, whether  relating  to  quuiti^  or 
quality,  would  130  capable  of  being 
inferred.  llenoe  it  followed  tiiat 
every  geometrical  question  oould  be 
solved,  if  the  oortaspondhig  algo- 
bmioal  one  could ;  and  geometry 
received  an  nooession  (actual  or  poten- 
tial) of  new  truths,  corresponding  to 
every  property  of  numbers  which  the 
progress  »f  the  calculus  had  brought, 
or  might  In  fotuiv  bring,  to  light.  la 
the  same  general  manner,  mechanics, 
astronomy,  Mid  in  a  leas  degree  every 
branch  of  natural  philosophy  oom- 
mouly  so  called,  have  been  mada 
algebraical.     The  varieties  of  physl- 
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oal  phenomena  with  which  those 
Rcienoes  are  conversant  have  been 
found  to  answer  to  determinable 
varieties  in  the  quantity  of  some 
circumstance  or  other  ;  or  at  least  to 
varieties  of  form  or  position  for  which 
corresponding  equations  of  quantity 
had  already  been,  or  were  susceptible 
of  being,  discovered  by  geometers. 

In  uiese  various  transformations, 
the  propositions  of  the  science  of 
number  do  but  fulfil  the  function 
proper  to  all  propositions  forming  a 
train  of  reasoning,  viz.  that  of  enabling 
us  to  arrive  in  an  indirect  method,  by 
marks  of  marks,  at  such  of  the  pro- 
perties of  objects  as  we  cannot  directly 
ascertain  (or  not  so  conveniently)  by 
experiment.  We  travel  from  a  given 
visible  or  tangible  fact  through  the 
truths  of  numbers  to  the  facts  sought. 
The  given  fact  is  a  mark  that  a  cer- 
tain relation  subsbts  between  the 
quantities  of  some  of  the  elements 
concerned  ;  while  the  fact  sought  pre- 
supposes a  certain  relation  between 
the  quantities  of  some  other  elements. 
Now,  if  these  last  quantities  are  de- 
pendent in  some  known  manner  upon 
the  former,  or  vice  verad^  we  can 
argue  from  the  numerical  relation 
between  the  one  set  of  quantities  to 
determine  that  which  subsists  between 
the  other  set ;  the  theorems  of  the 
calculus  affording  the  intermediate 
links.  And  thus  one  of  the  two 
physical  facts  becomes  a  mark  of  the 
other,  by  being  a  mark  of  a  mark  of 
a  mark  of  it. 


CHAPTER  V. 

OP  DEMONSTRATION  AND  NECESSARY 
TRUTHS. 

§  I.  If,  as  laid  down  in  the  two 
preceding  chapters,  the  foundation  of 
all  sciences,  even  deductive  or  demon- 
strati  v<)  sciences,  is  Induction ;  if  every 
step  in  the  ratiocinations  even  of  geo- 
metry is  an  act  of  induction ;  and  if 
A  train  of  reasoning  is  but  bringing 
many  inductions  to  bear  upon  the 


same  subject  of  inquiry,  and  drawing 
a  case  within  one  induction  by  means 
of  another ;  wherein  lies  the  pecu- 
liar certainty  always  ascribed  to  the 
sciences  which  are  entirely,  or  almost 
entirely,  deductive?  Why  are  they 
called  the  Exact  Sciences?  Why 
are  mathematical  certainty,  and  the 
evidence  of  demonstration,  common 
phrases  to  express  the  very  highest 
degree  of  assurance  attainable  by 
reason?  Why  are  mathematics  by  \ 
almost  all  philosophers,  and  (by  some)  I 
even  those  branches  of  natural  philo-  / 
sophy  which,  through  the  medium  of  j 
mathematics,  have  been  converted  in- 1 
to  deductive  sciences,  considered  to  be/ 
independent  of  the  evidence  of  experi-v 
ence  and  observation,  and  character/ 
ised  as  systems  of  Necessary  Truth  ?  I 
The  answer  I  conceive  to  be,  that 
this  character  of  necessity  ascribed 
to  the  tniths  of  mathematics,  and  even 
(with  some  reservations  to  be  hereafter 
made)  the  peculiar  certainty  attributed 
to  therii7Ts~aintlu8ton"";"iTri5rdsF"t6 
sustain  which,  iri§Ti^essary  to  sup- 
pose that  those  truths  relate  to,  and 
express  the  properties  of  purely  iiiia- 
ginary  objects.  It  is  acknowledged^ 
that  the  conclusions  of  geometry  are 
deduced,  partly  at  least,  from  the  so- 
called  Dennitions,  and  that  those  de- 
finitions are  assumed  to  be  correct 
representations,  as  far  as  they  go,  of 
the  objects  with  which  geometry  is 
conversant.  Now  we  have  pointed 
out  that,  from  a  definition  as  such,  no 
proposition,  unless  it  be  ono  concern- 
ing the  meaning  of  a  word,  can  ever 
follow ;  and  that  what  apparently 
follows  from  a  definition,  follows  in 
reality  from  an  implied  assumption 
that  there  exists  a  real  thing  con- 
formable thereto.  This  assumption 
in  the  case  of  the  definitions  of  geo- 
metry, is  not  strictly  true :  there 
exist  no  real  things  exactly  conform- 
able to  the  definitions.  There  exist 
no  points  without  magnitude ;  no 
lines  without  breadth,  nor  perfectly 
straight ;  no  circles  with  all  their 
radii  exactly  equal,  nor  squares  with 
idl  their  angles  peii«Q\.V)  tv^\i«    \\> 


y 


H8  REASC 

will  perluipB  be  mid  that  the  ossurnp- 
tinn  does  not  extend  to  the  octUBil, 
hut  only  tn  the  poaaibla  existence  of 
Finch  thlnj^,  I  answer  that,  accord- 
ing to  uiy  tent  we  bavE  oC  puaeibiUty, 
Bsibie.      Their 
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judgment,  wtiutd 
BJBtent  with  the  physical  oonstitntion 
of  onr  pluiet  at  least,  if  not  oE  the 
liniverie.  To  get  rid  of  thJB  difE- 
culty,  and  at  the  same  time  to  save 
the  credit  of  the  suppoeed  aystero  of 
necessary  truth,  it  ia  ciutonmry  to  say 
that  the  points,  lines,  circles,  and 
squares  which  are  the  Bnbieot  of  geo- 
metry, exiat  ill  our  conceptions  merely, 
and  are  part  of  our  minds ;  which 
minds,  by  worfcing  on  their  own 
inateriala,  construct  an  A  priori 
ecience,  the  evidence  of  which  is 
purely  meutnl,  and  has  nothing  what- 
ever to  do  with  outward  experience. 
By  howBDBver  high  authorities  this 
doctrine  may  ha™  been  sanctioned,  it 
appears  tn  me  paydiologically  inoor- 
ruct  The  jmints,  lines,  circles,  and 
squaies  which  any  one  has  in  his 
mind,  are  (I  apprehend)  simply  copies 
of  the  poiuts.  lines,  circles,  and  squares 
which  he  has  known  in  bis  experience. 
Our  idea  of  a  point  I  apprehend  to 
be  simply  our  idea  of  the  minimum 
vUibiU,  tlie  smallest  portion  of  sur- 
face which  we  can  see,  A  line  as 
defined  by  geometers  is  wholly  inoon- 
oeivable.  We  can  reason  ahotit  a  line 
OS  if  it  had  no  breadth  ;  because  we 
have  a  power,  which  is  the  foundation 
of  all  the  control  we  can  exercise  over 
the  operations  of  our  minda ;  the 
power,  when  a  perception  in  present 
to  our  senses  or  a  conception  to  our 
intellects,  of  altendiny  to  a  part  only 
of  that  peiception  or  conc^ition,  in- 
stead of  the  whole.  Bat  we  cannot 
coneeint  a  line  without  bi«tdth ;  we 
CBU  form  no  mental  picture  of  sucb  a 
line ;  all  the  linea  which  we  have  in 
our  minds  are  HnespoaseKainghrendth. 
If  any  one  doubts  this,  we  may  refrr 
him  to  his  own  experience,  I  much 
question  if  any  one  wIm)  faiiciea  that 
he  can  conceive  what  is  called  a  mathe- 


matical line,  thinks  so  from  the  evi- 
dence of  his  conadouaness  :  I  suspect 
it  is  rather  because  he  au)ipose8  that 
unless  such  Bconception  were  possible, 
mathematics  could  not  exist  BB  a 
science :  a  supposition  which  there 
will  be  no  difficulty  in  showing  to  be 
entirely  groundless. 

Since,  then,  neither  in  natnre,  nor 
in  the  human  mind,  do  there  exist 
any  objects  exactly  corresponding  to 
the  definitions  of  geometry,  while  yet 
that  science  cannot  be  supposed  to  be 
converaant  about  non -entities ;  no- 
thing remains  but  to  consider  geo- 
metry as  conversant  with  sucb  lines, 
angles,  and  figures  as  really  exist ; 
and  the  definitions,  as  they  are  called, 
must  be  regarded  as  some  of  our  first 
and  most  obvious  generalisations  con- 
cerning those  natural  objects.  The 
correctness  of  those  generalisations, 
uf  generaliaations,  is  without  a  Haw: 
the  equality  of  all  the  radii  of  a  circle 
is  (rue  of  all  circles,  so  far  as  it  is 
true  of  any  one  :  but  it  is  niit  exactly 
true  of  any  circle ;  it  is  only  nearly 


!ewmb( 


importance  in  praotii 
by  feigning  it  to  be  exactly  tru< 
When  we   have  occasion   to   extend 
these  indnctiouB,  or  their eonseqnenoei^ 
to  cases  in  which  the  error  would  bs 
appreciable — to  lines  of   peroeptibla 
breadth  or  thickness,  parallels  which 
deviate  sensibly  from    equidistaikce, 
and  the  like — we  correct  our  concln- 
aions  hy  cnmbining  with  them  a  fre^ 
set   of    propositions    relating  to   the 
abemktiim ;  just  aa  we  also  take  ill 
[iropoaitiona  relating  to  the  physiori 
□r  i^emical  properties  of  the  material, 
if  those  properties  liappen  to  intnidiica 
any    modincation    into    the   result ;   , 
which  they  easily  may,  even  with  tn-   J 
epect  to  fignn)  and  magnitude,  aa  ia  I 
the  case,  for  instance,  of  expansion.  1 
by  heat.     So  long,  however,  as  tbera  | 
exists  no  practical  neceauty  for  at-  1 
tending  to  any  of  the  properties  u(  I 
the  object  except  its  geometrical  pro-  a 
pertiea,  or  to  any  of  the  natural  irro-  r 
gulorities  in  those,  it  is  convenient  tn 
neglect  the  considu  ration  of  the  other 
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pn^rties  and  of  the  irregularities, 
and  to  reason  as  if  these  did  not 
exist :  accordingly,  we  formally  an- 
nouncc  in  the  definitions,  that  we  in- 
tend to  proceed  on  this  plan.  But  it 
is  an  error  to  suppose,  because  we  re- 
solve to  confine  our  attention  to  a 
certain  number  of  the  properties  of 
an  object,  that  we  therefore  conceive, 
or  have  an  idea  of,  the  object  denuded 
of  its  other  properties.  We  are  think- 
ing, all  the  time,  of  precisely  such 
objects  as  we  have  seen  and  touched, 
and  with  all  the  properties  which 
naturally  belong  to  them;  but,  for 
scientific  convenience,  we  feign  them 
to  be  divested  of  all  properties,  except 
those  which  are  material  to  our  pur- 
pose, and  in  regard  to  which  we  de- 
sign to  consider  them. 
,  The  peculiar  acciuacy,  supposed  to 
be  characteristic  of  the  first  principles 
of  geometry  thus  appears  to  be  ficti- 
tious. The  assertions  on  which  the 
reasonings  of  the  science  are  founded 
do  not,  anymore  than  in  other  sciences, 
exactly  correspond  with  the  fact,  but 
we  suppose  that  they  do  so  for  the 
sake  of  tracing  the  consequences 
which  follow  from  the  supposition. 
The  opinion  of  Dugald  Steward  re- 
specting the  foundations  of  geometry, 
is,  I  conceive,  substantially  correct ; 
that  it  is  built  on  hypotheses ;  that 
it  owes  to  this  alone  the  peculiar 
certainty  supposed  to  distinguish  it ; 
and  that  in  any  science  whatever,  by 
reasoning  from  a  set  of  hypotheses, 
we  may  obtain  a  body  of  conclusions 
as  certain  as  those  of  geometry,  that 
is,  as  strictly  in  accordance  with  the 
hypotheses,  and  as  irresistibly  com- 
pelling assent,  on  condition  that  those 
hypotheses  are  true.* 

*  It  Is  justly  remarked  by  Professor  Bain 
(LoffiCf  ii.  134)  that  the  word  Hypothesis  is 
used  here  in  a  somewhat  pecuuar  sense. 
An  hyi)othe8is,  in  science,  usually  means 
a  supi)osition  not  proved  to  be  true,  but 
surmised  to  be  so  because  if  true  it  would 
account  for  certain  known  facts ;  and  the 
final  result  of  the  speculation  may  be  to 
prove  its  truth.  The  hypotheses  spoken 
of  in  the  text  are  of  a  different  character  ; 
Ihey  are  known  not  to  be  literally  true, 
while  as  much  of  tliom  as  is  true  is  not 


When,  therefore,  it  is  affirmed  that 
the  conclusions  of  geometry  are  neces- 
sary truths,  the  necessity  consists  in 
reality  only  in  this,  that  they  correctly 
follow  from  the  suppositions  from 
which  they  are  deduced.  Those 
suppositions  are  so  far  from  being 
necessary,  that  they  are  not  even 
true  ;  they  purposely  depart,  more  or 
less  widely,  from  the  truth.  The 
only  sense  in  which  necessity  can  be 
ascribed  to  the  conclusions  of  any 
scientific  investigation,  is  that  of 
legitimately  following  from  Eome  as- 
sumption, which,  by  the  conditions 
of  the  inquiry,  is  not  to  be  questioned. 
In  this  relation,  of  course,  the  deriva- 
tive truths  of  every  deductive  science 
must  stand  to  the  inductions,  or  as- 
sumptions, on  which  the  science  is 
founded,  and  which,  whether  true  or 
imtrue,  certain  or  doubtful  in  them- 
selves, are  always  supposed  certain 
for  the  purposes  of  the  particular 
science.  And  therefore  the  conclu- 
sions of  all  deductive  sciences  were 
said  by  the  ancients  to  be  necessary 
propositions.  We  have  observed  al- 
ready that  to  be  predicated  necessarily 
was  characteristic  of  the  predicable 
Proprium,  and  that  a  proprium  was 
any  property  of  a  thing  which  could 
be  deduced  from  its  essence,  that  is, 
from  the  properties  included  in  its 
definition. 

§  2.  The  important  doctrine  of 
Dugald  Stewart,  which  I  have  en- 
deavoured to  enforce,  has  been  con- 
hypothetical,  but  certain.  The  two  cases, 
however,  resemble  in  the  circumstance 
that  in  both  we  reason,  not  from  a  truth, 
but  from  an  assumption,  and  the  truth 
therefore  of  the  conclusions  is  conditional, 
not  categoricaL  This  suffices  to  justify,  in 
point  of  logicid  propriety,  Stewart's  use  of 
the  term.  It  is  of  course  needful  to  bear 
in  mind  that  the  hypothetical  element  in 
the  definitions  of  geometry  is  the  assump- 
tion that  what  is  very  nearly  true  is  exactly 
so.  This  unreal  exactitude  might  be  called 
a  fiction,  as  properly  as  an  hypothesis ;  but 
that  appellation,  still  more  than  the  other, 
would  foil  to  point  out  the  close  relation 
which  exists  between  the  fictitious  point 
or  lino  and  the  points  and  lines  of  which 
we  have  experience. 


tested  by  Dr.  Whewell,  both  in  tlia 
'liwiertjLtion  appended  tu  huexeellent 
Hcclianiad  Hudid,  nnd  in  hia  elabo- 
rate work  on  the  Philoiopkji  of  the 
IndudiM  Scitncet;  in  which  ImC  he 
alio  replies  to  an  crtiole  in  ths  Edin- 
bui^h  Review,  (ascribed  to  a  writer 
of  great  Bcientific  einineiioe,)  in  which 
Stewart's  opinioa  was  defended  against 
his  lormer  etricturea.  Thu  mppoaed 
relutatioti  of  Stewart  cauBista  in  prov- 
ing ngointt  him  (aa  bos  also  been  dona 
in  this  wotk)  that  the  premiaen  of 
geometry  are  not  definitions,  but 
onumptions  of  the  real  existeDoe  of 
tbingiit  corresponding  to  those  deSni. 
tioos.  This,  howBFer,  is  doing  little 
fur  Dr,  Whewell's  purpose ;  for  it  is 
those  very  agsumptions  which  are 
asserted  to  be  hjpathetiea,  and  whicli 
he,  if  he  denies  that  geometry  is 
founded  on  hypotbesea,  miiitC  nhow  to 
be  absDlute  truths.  All  he  does, 
however,  is  to  observe,  that  they,  at 
any  la^  ore  notorfiitrai-jhi-potbesea; 
tliat  we  "Should  not  be  at  hberty  to 
substitute  other  hypothcsca  for  tliem; 
that  not  only  "a  definition,  to  be 
admissible,  must  necesa.-irily  refer  to 
and  agree  with  some  conception 
which  We  can  distinctly  frame  in  our 
tUnigbts,"  bob  that  the  straight  lines, 
for  instance,  which  we  define,  must 
lie  "those  by  which  angles  arc  con- 
tained, those  by  which  triangles  are 
bounded,  those  of  wliiuh  paralli^liain 
niay  be  predicated,  and  the  like."*' 
And  this  is  true  :  but  this  haa  never 
been  contradicted.  Those  who  say 
that  the  premisea  of  geometry  are 
bypotheaes,  ore  not  botitid  to  mun- 
tain  them    to   be  liypotheaea   which 


its  real  nature  :  we  must  not  oaoribe 
to  the  thing  any  property  which  it 
lias  not ;  our  liberty  eiteoda  only  lo 
slightly  exaggerating  some  Of  tboae 
which  it  has,  (by  Bsauming  it  to  tie 
completely  what  it  really  is  vei? 
nearly,)  and  suppreaaing  others,  undw 
the  indiapensable  ubiigntion  of  restor- 
ing them  whenever,  and  in  as  fur  no, 
their  pn<sence  or  abeeuce  would  mako 
any  mittoriai  difference  in  the  tnitli 
of  our  oonolusiona.  Of  this  nature, 
accordingly,  are  the  first  principlae  in- 
volved in  the  deflnitions  of  geometry. 
That  the  hypotheiea  should  be  of  this 
particular  charaotor  is,  however,  no 
further  necessary,  than  inasmuch  as 
no  others  uould  enable  us  to  deduce 
oonduaiuns  whicli,  with  due  cornn- 
tiouB,  would  be  true  of  real  objvuts ; 
and  in  fact,  when  our  aim  is  only  to 
illustrate  truths,  and  not  to  investi- 
gate them,  nre  are  not  under  any 
such  restriction.  We  might  suppose 
an  imi^nory  animal,  and  work  out 
by  deduction,  (mm  the  known  laws 
of  pbytiology,  its  natural  liistorji ;  or 
an  imaginary  common  wealth,  and 
from  the  elements  composing  it 
might  argae  what  would  be  its  fate. 
And  the  conclusions  which  we  might 
thus  draw  from  purely  arbitmry 
hypotiieauB  might  form  a  highly 
useful  intellectual  exercise :  but  as 
they  could  only  teach  us  wliat  -iciiuld 
he  the  properties  of  objects  which  do 
not  really  exist,  thej  would  not  con- 
stitute any  addition  to  our  knowledge 


n  hypothesis 


)r  tlis 

existence,  (for  there  can  be  noacienoe 
respectiug  non -entities,)  it  follows 
that  any  hypothesis  we  make  respect- 
ing an  object,  to  facilitate  our  atudy 
of  it,  must  not  involve  anything  which 
is  distinctly  false,  and  ivpugnant  to 


while,  ( 


the  hypothesis  merely  divests  a  real 
object  oE  some  portion  of  its  properties, 
without  clothing  it  in  false  ones,  the 
conclusions  wlllalwaya  expi»<a,  under 
known  liability  to  correction,  actutd 
truth. 

g  3.  But  though  Dr,  WheweU  has  . 
not  shaken  Stewart's  doctrine  as  to 
the  hypothetical  character  of  that 
portion  of  the  first  prinoiplea  of 
geometry  which  are  involved  in  the 
so-called  definitions,  ho  has,  I  ccm- 
oeive,  greatly  the  Etdvautoge  of  Stewart 
un    another  iiiii»)rtaiit  poiut   in  tho 
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theory  of  geometrical  reasoning ;  the 
leoessil^  of  admitting,  among  those 
it  principles,  axioms  as  well  as 
lefinitions.  Some  of  the  axioms  of 
Sudid  might,  no  doubt,  be  exhibited 
in  the  form  of  definitions)  or  might 
be  deduced,  by  reasoning,  from  pro' 
positions  similar  to  what  are  so  called. 
Thus,  if  instead  of  the  axiom,  Mag- 
nitudes which  can  be  made  to  coin- 
cide are  equal,  we  introduce  a  defini- 
tion, "Equal  magnitudes  are  those 
which  may.  be  so  applied  to  one 
another  as  to  coincide;"  the  three 
axioms  which  follow  (Magnitudes 
which  are  equal  to  the  same  are 
equal  to  one  another — If  equals  are 
added  to  equals  the  sums  are  equal — 
If  equals  are  taken  from  equals  the 
remainders  are  equal)  may  be  proved 
by  an  imaginary  superposition,  re- 
sembling that  by  which  the  fourth 
proposition  of  the  first  book  of  Euclid 
is  demonstrated.  But  though  these 
and  several  others  may  be  struck  out 
of  the  list  of  first  principles,  because, 
though  not  requiring  demonstration, 
they  are  susceptible  of  it ;  there  will 
be  found  in  the  list  of  axioms  two  or 
three  fundamental  truths  not  capable 
of  being  demonstrated  :  among  which 
must  be  reckoned  the  proposition 
that  two  straight  lines  cannot  enclose 
a  space,  (or  its  equivalent,  Straight 
lines  which  coincide  in  two  points 
coincide  altogether,)  and  some  pro- 
perty of  parallel  lines,  other  than 
that  which  constitutes  their  defini- 
tion ;  one  of  the  most  suitable  for 
the  purpose  being  that  selected  by 
Professor  Playfair:  "Two  straight 
lines  which  intersect  each  other  can- 
not both  of  them  be  parallel  to  a 
third  straight  line."  * 

The  axioms,  as  well  those  which 
are  indemonstrable  as  those  which 

*  We  might,  It  is  true,  Insert  this  pro- 
perty into  the  definition  of  parallel  lines, 
framing  the  definition  so  as  to  require, 
1x)th  that  when  produced  indefinitely  they 
shall  never  meet,  and  also  that  any  straight 
line  which  intersects  one  of  them  shall,  if 
prolonged,  meet  the  other.  But  by  doing 
this  we  by  no  means  get  rid  of  the  assump- 
tion ;  we  are  Rtill  obliged  to  take  for  granted 
the  geometrical  truth  that  all  straight  lines 


admit  of  being  'demonstrated,  differ 
from  that  other  class  of  fundamental 
principles  which  are  involved  in  the 
definitions,  in  this,  that  they  are  true 
without  any  mixture  of  hypothesis. 
That  things  which  are  equal  to  the 
same  thing  are  equal  to  one  another, 
is  as  true  of  the  lines  and  figures  in 
nature,  as  it  would  be  of  the  imagi- 
nary ones  assumed  in  the  definitions. 
In  this  respect,  however,  mathematics 
are  only  on  a  par  with  most  other 
sciences.  In  almost  all  sciences  there 
are  some  general  propositions  which 
are  exactly  true,  while  the  greater 
part  are  only  more  or  less  distant 
approximations  to  the  truth.  Thus 
in  mechanics,  the  first  law  of  motion 
(the  continuance  of  a  movement  once 
impressed,  until  stopped  or  slackened 
by  some  resisting  force)  is  true  with- 
out qualification  or  error.  The  rota- 
tion of  the  earth  in  twenty-four  hours^ 
of  the  same  length  as  in  our  time,  has 
gone  on  since  the  first  accurate  ob- 
servations, without  the  increase  or 
diminution  of  one  second  in  all  that 
period.  These  are  inductions  which 
require  no  fiction  to  make  them  be 
received  as  accurately  true :  but  along 
with  them  there  are  others,  as,  for 
instance,  the  propositions  respecting 
the  figure  of  the  earth,  which  are  but 
approximations  to  the  truth ;  and  in 
order  to  use  them  for  the  further 
advancement  of  our  knowledge,  we 
must  feign  that  they  are  exactly  true, 
thougli  they  really  waut  something 
of  being  so. 

§  4.  It  remains  to  inquire,  what  is 
the  ground  of  our  belief  in  axioms — 
what  is  the  evidence  on  which  they 
rest?  I  answer,  they  are  experi- 
mental truths  ;  generalisations  from  ^  ^ 
observation.     The  proposition,   Two^'-^  -* 

in  the  same  plane,  which  have  the  former  ^-*(/^i  / 
of  these  properties,  have  also  the  latter.  j*^ 

For  if  it  were  x)088ible  that  they  should  not,  ^  " 

that  is,  if  any  straight  lines  in  the  same 
plane,  other  than  those  which  are  parallel 
according  to  the  definition,  had  the  pro- 
pei-ty  of  never  meeting  although  inde- 
finitely produced,  the  demonstrations  of 
the  subsequent  portions  of  the  theory  of 
parallels  could  not  be  maintained. 


/ 


of  our  t 

This  opinioi 
scientific  prejudice  of  long  standing 
nod  great  strength,  and  there  is  pro- 
bably no  propoaition  enunciated  in 
this  work  for  which  a.  ware  nntavoiir- 
able  reception  is  to  be  expected.  It 
<R,  however,  no  new  opinion  ;  »nd 
even  if  it  were  so.  ivould  bo  entitled 
to  be  judged,  not  by  its  novelty,  but 
by  the  strength  of  the  ai^menta  by 
which  it  can  be  3iipix)rted.  I  cun- 
Bider  it  very  fortanute  that  bo  emi- 
nent a.  ohampion  of  the  contrary 
opinion  bs  Dr.  Whewell  ha«  found 
oocuIoD  for  a  mottt  olobarate  treat- 
ment of  the  whole  tlieory  of  axioms, 
in  attempting  to  construct  the  philu- 
Bophy  of  the  mathematioa!  and  physi- 
cbI  flciences  on  the  basia  of  the  doc- 
trine  ag^nat  which  I  now  contend. 
Whoever  Is  auiious  that  a  discussion 
ehould  go  to  the  bottom  of  the  subject 
must  rejoice  to  Bee  the  opposite  side 
of  the  qnestion  worthily  rytresented. 
If  what  m  said  by  Dr.  WheweD,  in 
Eupport  of  an  opinion  which  he  bos 
made  the  foundation  of  a  syHtematic 

clunise,  eiiough  will  have  been  done, 
without  going  elsewhere  in  quest  of 
stronger  ai^iments  and  a  more  power- 
ful adversary. 

It  ia  not  necesaaiy  t«  show  that  the 
tmths  which  we  call  axioms  are 
originaliy  tttggttted  by  obaervatioo, 
and  that  we  idiould  never  havettEiown 
that  two  Etnught  lines  cannot  enclose 
ABpaceif  we  had  noverseen  a  straight 
line :  thus  much  being  admitted  by 
Dr.  Whewell  and  by  all,  in  recent 
times,  who  have  taken  his  view  of  the 
subject.  But  they  contend  that  it 
is  not  experience  which  jiroita  the 
a.tiom ;  Iwt  that  \ia  truth  is  per- 
ceivefl  rl  pnort,  by  the  constitution 
of  tha  mind  itself,  from  the  first 
moment  when  the  meaning  of  the 
pro^Msition  ia  apprehendod,  and  with- 


U30N1NG.  ^^ 

out  any  necessity  for  verifying  it  by 
repeated  trials,  as  is  requisite  in  the 
case  of  truths  really  ascertained  by 
observation. 

They  cfnnot,  however,  but  allow 
that  the  truth  of  the  axiom,  Two 
straight  lines  cannot  enclose  a  roace, 
even  if  evident  independently  of  ex- 
perience, is  also  evident  from  expe- 
rience. Whether  the  axiom  neoda 
confirmation  or  not,  it  receives  c(Hi- 
fimation  in  almost  every  instant  of 
our  lives,  since  we  cannot  look  at 
any  two  straight  lines  which  intersect 
one  another  without  seeing  that  from 
that  point  they  oontinuo  to  diverge 
more  and  more.  Experimental  proof 
crowdB  in  upon  us  in  such  endless 
profusion,  aad  withoat  one  instance 
in  which  there  can  be  even  a  suspidon 
of  an  exception  to  the  rule,  that  we 
should  Boon  liave  stronger  gronnd  for 
believing  the  axiom,  even  as  an  ex- 
perimental truth,  than  we  bave  for 
almost  any  of  the  general  truths  which 
we  confessedly  learn  from  tbe  evi- 
dence <A  our  senses.  ludependently 
of  A  priori  evidence  we  sliould  cer- 
tainly believe  it  with  an  intanalty  of 
conviction  far  greater  than  we  accord 
to  any  ordinary  physical  truth  :  and 
this  too  at  a  time  of  life  much  earlier 
than  that  from  which  we  date  almost 
any  part  of  our  acquired  knowledge, 
and  much  too  early  to  odinit  of  our 
retaining  any  recollection  of  the  his- 
tory of  our  intellectuaol  openttions  at 
that  period.  Where  then  is  the  ncom- 
sity  for  assuming  that  our  recognition 
of  these  truths  has  a.  different  origin 
from  tiie  rest  of  our  knowledge,  when 
itB  existence  is  perfectly  accounted 
for  by  supposing  its  origm  to  be  *^^ 
same  f  when  the  causes  which  [i 
duce  belief  in  all  other  instances 
exist  in  this  iuBtonce,  and  iu  a  degree 
of  strength  as  much  superior  to  what 
exists  in  other  cases  as  the  intensity 
of  the  belief  itself  is  superior  T  Hio 
burden  of  proof  lies  on  the 
cates  of  the  contrary  opinion 
for  them  to  print  out  some  h 
consistent  with  the  supposition  tliot 
this  part  of  our  knowledge  of  n  ' 
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ii  derived  from  the  same  sourceti  ai 
tvery  other  part.* 

ThiE^  for  instanoe,  they  would  be 
able  to  do,  if  they  could  prove  cbnmo- 
logicoll;  that  WB  had  the  convictiou 
(at  leuat  practically)  so  early  in  infancy 
aa  to  be  anterior  to  thoae  unpref-^ — 
on  the  senses,  upon  whicb,  on  the 
theory,  ths  conviction  is  founded.  This 
however,  cannot  be  proved :  the  point 
being  too  far  baok  to  be  within  tht 
reach  o(  memory,  and  tuo  obecurc  foi 
external  observation.  The  advocate! 
of  the  il  pria-i  theory  are  obliged  tc 
have  recourse  to  other  argumenta. 
These  ace  reducible  to  two,  which  I 
aball  endeavour  to  state  as  clearly  and 
oa  forciblj  as  poeaible. 

S  ^  In  the  first  place,  it  ix  said 
that  if  our  assent  to  the  propoaitiou 
that  two  straight  lines  cannot  enclosi 
a.  space,  were  derived  from  the  senseg, 
we  could  only  be  convinced  o[  ite 
troth  by  actual  trial,  that  ifi,  by  see- 
ing or    feeling    the    straight    lines: 


9  penoDB   find   then 


;k 


use,  by  s  i1jin>.-ult;  vhfcli  raajbo  stitad 
ufolldws,  Utbeitiulght  lines nnkan  o) 
■re  thoss  eontcmpLite d  In  the  defiiiitlou— 
Una  alMolutsly  wltbout  brcidUi  snd  abm- 
lutolr  utialclit  }—i3Mt  such  iru  laDapiible 


icnl^t  tiaet  u  ne  da  must  wtth  iu  bi- 
pcrlonDe,  linen  nCralgbt  aoougb  for  piuUcal 
punwHS,  but  in  reality  BUehtly  idg-iag, 
nmrwlth  rane,  howovar  trtfling,  lii™dtb ; 


•liow  tbul  gcomqtiiiait 
pruvBd  by  1    ■      " 


npproiiD 

Mnlght  UmtTwa  of '^sni 


n  fact 


ij  merely  thinking  of  them.  Tliat 
a  stone  thrown  into  water  goeu  U. 
bottom,  may  be  perceiv^  by  i 
ssnses,  but  merely  thinldng  of  a  Bto 
thrown  into  the  water  would  never 
have  led  ns  to  that  conclusion :  not 
BO,  however,  with  the  axioms  relating 
to  straight  lines  ;  if  I  could  be  mode 
to  conceive  what  a  straight  hno  is, 
without  having  seen  one,  I  should  at 
once  recognise  that  two  such  lines 
cannot  enclose  a  space.  Int 
"imaginary  looking;"*  imt  experi- 
ence must  be  real  looldng  :  if  we  see  a 
property  of  straight  lines  to  be  true  by 
merely  fancying  onrBelvtia  to  be  look- 
ing at  tl<i:m,  the  ground  of  our  btlief 
cannot  be  the  senses,  or  experience  ; 
it  must  be  something  mental. 

To  this  argument  it  might  be  added 
in  the  case  of  this  particular  axiom, 
(for  the  anaertion  wotdd  not  be  true 
of  all  aiionis)  that  the  evidence  of 
it  from  actual  ocular  inspection  in  not 
only  unnecessary  but  unattainable. 
What  savs  the  axiom?  That  two 
straight  Imea  cannot  enclose  a  epaae  ; 
that  after  having  once  intersected,  if 
they  are  prolonged  to  infinity  tliey  do 
'    '  continue  to  diverge  from 


single 


How 


1  tliis,  in  any 


nse,  be  proved  by  actnal  ub- 
in  !  We  may  follow  the  lines 
distance  wo  please ;  but  we 
follow  thein  to  infinity:  for 
aught  our  senses  can  testify,  they 
may,  immediately  beyond  the  farthest 
point  to  which  we  have  traced  theui, 
begin  to  approach,  and  at  lost  meet. 
Unless,  therefore,  we  had  some  other 
shone  tbut  Justumucb,  and  u  neuly.  u 
tbe  BtiaiBht  lines  o(  eiperience  approii- 
uiata  to  having  oa  breodlb  ar  flexure,  sq 

Ina  power  of  any  two  of  tbom  apwmeli  lo 
Km.  Tbe  bifsrence  that  11  they  liiid  no 
breodtbor  Hex  ureal  all,  Cbsy  would  DDcluas 
no  space  at  all,  is •  <—>■-•'—  '-- 


proof  of  the  iinpcHitbilit;  than  oliBcr-  [  do  not  believe  thiH  truth  un  the  groiiiut 
vntioii  afferdH  us,  we  ithuuld  have  no  i  of  the  imaginiu'y  intuition  sini^y,  biil 
ground   for  believina  the   udom  at   beoausB  wo  kliow  that  the  i 


To  theee  orgumenta,  whioh  I  trust 
I  cannot  be  accused  □(  undsratating, 
a  aatisf autor;  luiswer  will,  I  conceive, 
be  found,  if  we  advert  to  one  of  the 
choracterirtlo  jmjpertieB  of  geoniBtri- 
cal  forms— their  capwity  of  babg 
[minted  in  tite  imaglDation  with  a  dla- 
tinotnesa  eijiial  to  reality :  in  other 
words,  the  exact  renemblanoe  of  our 
Ideu  of  form  to  the  senBationa  which 
suggest  them.  This,  in  the  first  place, 
cnubleK  119  to  moke  (at  luost  with  a 
littie  praotico)  mental  pictures  of  all 
pn^Hibte  combinations  of  lines  and 
anglea,  which  reaemblB  tbo  realities 
quite  oa  welt  as  any  whlcli  we  Could 


jiiper  ; 


iofyc 


,n  the  u< 
■a  juat  as  tit  sub- 


cttlities themselves;  inaamuc 
]iiotui-«B,  if  Bufflcienil)'  accurate 
hibitof  course  all  the  properties  which 
Would  be  luatilfeeted  by  ths  realities 
at  one  given  instant,  and  on  simple 
iiiapection ;  and  iu  geometry  wa  aia 
concerned  only  with  auch  properties, 
and  not  with  that  which  pictures 
could  not  exhibit,  the  mutual  acti 
of  bodies  one  upiHi  another.  T 
foundations  of  geometry  would  there- 
fota  be  laid  in  direct  experience,  ovei 
if  the  experiments  (whidl  in  this  cast 
consist  merely  in  attentive  ctintcm 
plfttion)  were  pi'actist'd  aulely  upoi 
what  wo  can  our  ideas,  that  ia,  upoc 
tlie  diograins  In  our  minds,  and  not 
upon  outward  objeota.  For  in  all 
ayatema  of  experimentation  \vo  take 
some  objects  to  serve  aa  repreaenta- 
tivea  of  oil  which  resemble  tbem  ;  and 
in  the  present  cose  the  csnditionB 
which  qualify  a  real  object  to  be  the 
repreaentativB  of  its  class  ore  Com- 
pletely fulfilled  by  an  object  existing 
only  in  our  fancy.  Without  danyiny, 
therefore,  the  possibility  of  aatiafying 
ourselves  that  two  atroi^t  linca  can' 
not  enclose  a  space,  by  merely  think- 
ing of  atraight  lines  without  actually 
looking  at  th.--  -  "■    — '  ■  ■'  ■■ 


ittiid  that  B 


iXBotly  resemlile  j 
that  we  may  conclude  from  tham  til 
real  onei  with  quite  as  much  certainty 
Be  we  oould  conclude  from  one  real 
line  to  another.  The  cuncluakin,  there- 
fore, is  still  an  induction  from  obser- 
vation. And  wa  should  not  ba  autho- 
rised to  substitute  obaervntion  of  the 
image  in  our  mind  for  obaervation  of 
the  reality  if  we  had  not  leorut  by  long- 
continued  eiparience  that  the  prtiper- 
tiaa  of  the  reality  are  fathfully  iiipro- 
■entedin  the  image  ;  justaa  weahould 
be  sdeutifically  warranted  in  deacrib- 
animal  which  we  have  nevi-r 


n  from  a  piotu 


le  of  it 


a  doguerreotypa ;  but  not  i 
hod  learnt  by  ample  experience  that: 
obaecvation  of  auch  a  picture  is  pre- 
cisely equivalent  to  obaarvatiou  of  the 

These  conaiderations  also  remove 
the  objection  arising  from  the  impoa- 
sibility  of  ocularly  following  the  lines 
in  their  prolongation  to  infinity,  I'or 
though,  in  order  actually  to  see  that 
two  given  lines  never  meet,  it  vrauld 
be  necessary  to  follow  them  to  infinity; 
yet  without  doing  EO  wo  may  know 
that  if  they  aver  do  meet,  or  if,  after 
divcijing  from  one  another,  they  be- 
gin again  to  approach,  this  must  take 
place  not  at  an  infinite,  but  at  a  finite 
distance.  Sui^msing,  tharefoie,  such 
to  be  the  case,  we  can  transport  our- 
selvea  thither  in  imagination,  and 
fraiue  a  mental  imo^  of  the  ap- 
:jce  which  one  or  both  of  the 
present  at  that  point, 
which  we  may  rely  on  as  beiug  pre- 
cisely similar  to  the  reality.  Now, 
whether  wo  fii  our  contemplation 
upon  this  imaginaiT  picture,  or  call 
mind  the  generulisationa  we  have 
d  occasion  to  make  from  former 
ocular  obaervation,  we  leom  by  tha 
evidence  of  experience,  that  a  line 
ivhich,  after  diverging  iroin  another 
itraight  line,  begins  to  appniaah  to 
it,  proiiuoes  the  imprcasiun  on  our 
aeiues  which  we  describe  by  the  ez< 


peaiaiict 
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preseion,  "a  bont  line/'  not  by  the 
ezpreflflion)  *'a  straight  line.*'  * 

The  preoeding  argument,  which  ia, 
to  my  mind,  unanswerable,  merges, 
however,  in  a  still  more  comprehen- 

*  Dr.  Whewell  (PhUotophy  qf  Discovery. 
p.  289)  thiuks  it  imreasonable  to  contend 
that  we  know  by  experience  that  our  idea 
of  a  line  exactly  resembles  a  real  line.  *'  It 
does  not  appear,"  lie  says,  "  huw  vre  can 
compare  our  ideas  with  the  realities,  since 
we  know  the  realities  only  by  our  ideas." 
Ve  know  the  realities  by  our  sensations. 
Dr.  Whewell  surely  does  not  hold  the  "doc- 
trine of  perception  by  means  of  ideas," 
which  Reid  gave  luuiielf  so  much  trouble 
to  refute. 

If  Dr.  Whewell  doubts  whether  we  com- 
pare our  ideas  with  the  corresponding 
i^^ensations,  and  assume  that  they  resemble, 
let  me  ask  on  what  evidence  do  we  judge 
that  a  portrait  of  a  person  not  i>resent  is 
like  the  originaL  Surely  because  it  is  like 
our  idea,  or  mental  image  of  the  person,  and 
because  our  idea  is  like  the  man  himself. 

Dr.  Whewell  also  says,  that  it  does  not 
appear  why  this  resemblance  of  ideas  to 
the  sensations  of  which  they  are  copies, 
should  be  spoken  of  as  if  it  were  a  pecu- 
liarity of  one  class  of  Ideas,  those  of  space. 
My  reply  is,  that  I  do  not  so  speak  of  it. 
The  peculiarity  I  contend  for  is  only  one 
of  degree.  AU  our  ideas  of  sensation  of 
course  resemble  the  corresponding  sensa- 
tions, but  -they  do  so  with  very  different 
degrees  of  exactness  ai  id  of  reliabili  ty.  No 
one,  I  presume^  can  reosdl  in  imagination 
a  colour  or  an  odour  with  the  same  dis- 
tinctness and  accuracy  with  which  almost 
every  one  can  mentally  reproduce  an  image 
of  a  straight  line  or  a  triangle.  To  the  ex- 
tent, however,  of  their  capabilities  of  ac- 
curacy, our  recollections  of  colours  or  of 
odours  may  serve  as  subjects  of  expeii- 
itientation,  as  well  as  those  of  lines  and 
apoces,  and  may  yield  conclusions  which 
will  be  true  of  their  external  prototypes. 
A  person  in  whom,  either  from  natural 
gift  or  from  cultivation,  the  impressions 
of  colour  were  peculiarly  vivid  and  distinct, 
if  asked  which  of  two  blue  flowers  was  of 
the  darker  tinge,  though  he  might  never 
have  compared  the  two,  or  even  looked  at 
them  together,  might  be  able  to  give  a 
confident  answer  on  the  faith  of  his  dis- 
tinct recollection  of  the  colours ;  that  is. 
ho  might  examine  his  mental  pictures,  and 
find  there  a  property  of  tho  outward  ob- 
jects. But  in  hardly  any  case  except  that 
of  simple  geometrical  forms,  could  this  be 
done  by  mankind  genersdly,  with  a  degree 
of  assurance  equal  to  that  which  is  given 
by  a  contemplation  of  tlie  objects  them- 
selves. Persons  differ  most  widely  in  the 
J>reeision  of  their  recollection,  even  of 
orms:  one  person,  when  he  has  looked 
any  one  iu  the  fiico  for  half  a  miuute,  can 


sive  one,  which  is  stated  most  clearly 
and  conclusively  by  Professor  Bain. 
The  psychological  reason  why  axioms, 
and  indeed  many  propositions  not 
ordinarily  classed  as  such,  may  be 
learnt  from  the  idea  only,  without 
referring  to  the  fact,  is  that  in  the 
process  of  acquiring  the  idea  we  have 
learnt  the  fact.  The  proposition  is 
assented  to  as  soon  as  the  terms  are 
understood,  because  in  learning  to 
understand  the  terms  we  have  ac- 
quired the  experience  which  proves 
the  proposition  to  be  true.  "  We  re- 
quired," says  Mr.  Bain,*  "concrete 
experience  in  the  first  instance  to  at- 
tain to  the  notion  of  whole  and  part ; 
but  the  notion,  once  arrived  at,  implies 
that  the  whole  is  greater.  In  fact, 
we  could  not  have  the  notion  without 
an  experience  tantamount  to  this  con- 
clusion.   When  we  have  mas- 
tered the  notion  of  straightness,  we 
have  also  mastered  that  aspect  of  it 
expressed  by  the  affirmation  that  two 
straight  lines  cannot  enclose  a  space. 
No  intuitive  or  innate  powers  or  per- 
ceptions are  needed  in  such   cases. 

We  cannot  have  the  full 

meaning  of  Straightness,  without  go- 
ing through  a  comparison  of  straight 
objects  among  themselves  and  with 
their  opposites,  bent  or  crooked  ob- 
jects. The  result  of  this  comparison 
is,  inter  alia,  that  straightness  in  two 
lines  is  seen  to  be  incompatible  with 
enclosing  a  space  ;  the  enclosure  of 
space  involves  crookedness  in  at  least 
one  of  the  lines."  And  similarly  in 
the  case  of  every  first  principle,+ 
**  the  same  knowledge  that  makes  it 

draw  an  accurate  likeness  of  him  from 
memory ;  another  may  have  seen  him  every 
day  for  six  months,  and  hardly  know 
whether  his  noso  is  long  or  short.  But 
everybody  has  a  perfectly  distinct  mental 
image  of  a  straight  line,  a  ch*cle,  or  a  rec- 
tangle. And  every  one  concludes  confi- 
dently from  these  mental  images  to  the 
corresponding  outward  things.  The  truth 
is,  that  wo  may,  and  continually  do,  study 
nature  in  our  recollections,  when  the  ob- 
jects themselves  are  absent;  and  in  the 
case  of  geometrical  forms  we  can  perfectly, 
but  in  most  other  cases  only  imperfectly, 
trust  our  recollections. 
*  Logic^  1.  222.  \  "V>a»V^.  ^-aSi* 


felt  to  go  to  the  verj  toot  uf  the  con- 
troversy. 

§  6.  The  firat  of  the  two  argumentfl 
in  BUpport  of  the  theory  that  siiomB 
are  d  priori  truths,  having,  I  think, 
hfna  Bufficieotly  answered,  I  proceed 
to  the  second,  which  is  naually  the 
inoBt  relied  on.  Aiionia(itiBHBflerted) 
aro  conceived  by  us  not  only  as  true, 
but  OB  uuiversnUy  and  neccHsiirUy  true. 
Now,  experience  cannot  poeaibly  give 
to  any  proposition  tliis  (diaracter,  I 
may  have  seen  snow  a  huiulred  times, 
and  may  have  seen  that  it  was  white, 
bat  this  cannot  give  me  entire  aaaur- 
ance  even  that  all  snow  is  white  ;  much 
lees  thnt  snow  ntuit  be  white.  "  How- 
ever many  instances  we  may  bave 
observed  of  the  truth  of  a  propoeition, 
there  is  nothing  to  assure  us  that  the 
next  case  shall  not  be  an  exception 
to  the  nile.  If  it  be  strictly  true  tho,t 
ever;  ruminant  ajiimat  yet  known  baa 
oloven  hoofs,  we  still  cannot  be  sure 
that  some  creature  will  not  hereafter 

e  discovered  which  has  the  first  oE 

nehe  atti 

consist  of  a  limited  namber  of  observa- 
tjons  ;  and,  however  numerons  these 
may  be,  they  can  show  nothing  with 
regard  to  the  infinite  number  or  cases 
in  whioh  the  exyeriment  has  not  been 
made. "  Besides,  Axioms  are  not  only 
universal,  they  are  also  necessary. 
Now  "  experience  cannot  offer  the 
Bmallest  gmunil  for  the  necessity  of  a 
proposition.  She  can  observe  and  ro- 
cord  what  has  happened ;  but  she  can- 
not lind,  in  any  eaae,  or  in  any  acca- 
mulatioD  ai  cases,  any  reason  for  what 
must  happen.  She  may  sec  objects 
side  by  side ;  but  she  cannot  see  a 
reason  why  they  must  ever  be  side  by 
side.    She  f;nd«  certaii  '   ' 

in  Bucceasion  ;  but  thi 
Tilics,  in  its  occurrence,  no  reason  for 
its  recurrence.  She  contemplates  ex- 
ternal objecta  ;  but  she  cannot  detect 
any  internal  bond,  which  indissolubl; 


connects  the  future  with  the  past,  the 
possible  with  the  reaL  To  learn  a 
proposition  by  experience,  and  to  see 
it  to  be  necessarily  true,  are  two  B)to- 
getherdiiferentpracesBes of  thought."* 
And  Dr.  Wbewdl  adds,  "  K  any  one 
does  not  clearly  comprehend  this  dis- 
tinction of  necessary  and  contingent 
truths,  he  will  not  be  able  to  go  along 
with  us  in  our  researches  into  the 
foundatiunsof  human  knowledge;  nor, 
indeed,  to  pursne  with  huccoss  any 
speculation  on  the  subject"  + 

In  the  following  passage  we  are  told 
what  the  distinction  is,  the  non-recog- 
'"   a  of  which  incurs  this  deuunoia- 
"  Necessary  truths  are  those  in 
li  we  not  only  learn  that  the  pro- 


that  it 


the  negation 
truth  is  not  only  false,  but  impossible  ; 

which  we  cannot,  even  by  an  effort 
of  imagination,  or  in  a  supposition, 
conceive  the  reveisa  of  that  which  is 
asserted.  That  there  are  such  truths 
lot  be  doubted.  We  may  take, 
for  example,  all  relations  of  number. 
Three  and  Two  odded  together  made 
Five.  We  cannot  oouceive  it  to  be 
otherwise.  We  cannot,  by  any  fresk 
of  thought,  imagine  Three  and  Two 
to  make  Seven."  t 

Although  Dr.  Whewell  bas  natu- 
rally and  properly  employed  a  variety 

forcibly  home,  he  would,  I  presume, 
allow  that  they  are  all  equivalent ; 
and  that  what  he  means  by  a  necessary 
truth,  would  be  sufSciently  defined,  a 
proposition  the  negation  oE  which  is 
not  only  false  but  inconceivable.  I 
am  unable  to  And  in  any  of  hiaexptes- 
slona,  turn  them  what  way  you  will, 
a  meaning  beyond  this,  and  I  do  not 
believe  he  would  contend  that  tbey 
mean  anything  more. 

This,  therefore,  is  the  principle 
asserted  ;  that  proposiljons,  the  nega- 
tion of  which  IS  inconceivable,  or  in 
other  words,  which  we  cannot  figure  to 
ourselves  as  being  false,  must  r^st  on 
evidence  of  a  higher  and  more  cogent 
of  Seimyit  Idcai,  L  65-67. 


t  Ibid.  6 
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description  than  any  which  experience 
can  afford. 

Now  I  cannot  but  wonder  that  so 
much  streES  should  be  laid  on  the  cir- 
cumstance of  inconceivableness,  when 
there  is  such  ample  experience  to  show 
that  our  capacity  or  incapacity  of  con- 
ceiving a  thing  has  very  little  to  do 
with  the  possibility  of  the  thing  in 
itself,  but  is  in  truth  -very  much  an 
affair  of  accident,  and  depends  on  the 
past  history  and  habits  of  our  own 
minds.  There  is  no  more  generally  ac- 
knowledged fact  in  human  nature  than 
the  extreme  difficulty  at  first  felt  in 
conceiving  anything  as  possible  which 
is  in  contradiction  to  long-established 
and  familiar  experience,  or  even  to 
old  familiar  habits  of  thought.  And 
this  difficulty  is  a  necessary  result 
of  the  fundamental  laws  of  the  human 
mind.  When  we  have  often  seen  and 
thought  of  two  things  together,  and 
have  never  in  any  one  instance  either 
seen  or  thought  of  them  separately, 
there  is  by  the  primary  law  of  asso- 
ciation an  increasing  difficulty,  which 
may  in  the  end  become  insuperable, 
of  conceiving  the  two  things  apart. 
This  is  most  of  all  conspicuous  in  un- 
educated persons,  who  are  in  general 
utterly  unable  to  separate  any  two 
ideas  which  have  once  become  firmly 
associated  in  their  minds ;  and  if 
persons  of  cultivated  intellect  have 
any  advantage  on  the  point,  it  is  only 
because,  having  seen  and  heard  and 
read  more,  and  being  more  accustomed 
to  exercise  their  imagination,  they 
have  experienced  their  sensations  and 
thoughts  in  more  varied  combinations, 
and  have  been  prevented  from  form- 
ing many  of  these  inseparable  asso- 
ciations. But  this  advantage  has 
necessarily  its  limits.  The  most 
practised  intellect  ia  not  exempt  from 
the  universal  laws  of  our  conceptive 
faculty.  If  daily  habit  presents  to 
any  one  for  a  long  period  two  facts 
in  combination,  and  if  he  is  not  led 
during  that  period  either  by  accident 
or  by  his  voluntary  mental  operations 
to  think  of  them  apart,  he  will  pro- 
bably in  time  become  incapable  of 


doing  so  even  by  the  strongest  effort ; 
and  the  supposition  that  the  two 
facts  can  be  separated  in  nature  will 
at  last  present  itself  to  his  mind  with 
all  the  characters  of  an  inconceivable 
phenomenon.*  There  are  remarkable 
mstances  of  this  in  the  history  of 
science :  instances  in  which  the  most 
instructed  men  rejected  as  impossible, 
because  inconceivable,  things  which 
their  posterity,  by  earlier  practice 
and  longer  perseverance  in  the  at- 
tempt, found  it  quite  easy  to  con- 
ceive, and  which  everybody  now 
knows  to  be  true.  There  was  a  time 
when  men  of  the  most  cultivated 
intellects,  and  the  most  emancipated 
from  the  dominion  of  early  prejudice, 
could  not  credit  the  existence  of 
antipodes ;  were  unable  to  conceive, 
in  opposition  to  old  association,  the 
force  of  gravity  acting  upwards  in- 
stead of  downwards.  The  Cartesians 
long  rejected  the  Newtonian  doctrine 
of  the  gravitation  of  all  bodies  to- 
wards one  another,  on  the  faith  of  a 
general  proposition,  the  reverse  of 
which  'seemed  to  them  to  be  incon- 
ceivable— the  proposition  that  a  body 
cannot  act  where  it  is  not.  All  the 
cumbrous  machinery  of  imaginary 
vortices,  assimied  without  the  smallest 
particle  of  evidence,  appeared  to  these 
philosophers  a  more  rational  mode  of 
explaining  the  heavenly  motions,  than 
one  which  involved  what  seemed  to 
them  so  great  an  absurdity.f    And 

*  "  If  all  mankind  had  spoken  one  lan- 
guage, we  cannot  doubt  that  there  would 
have  been  a  powerful,  perhaps  a  iiniversnl, 
school  of  philosophers,  who  would  have 
believed  in  the  inherent  connection  be- 
tween names  and  things,  who  would  have 
taken  the  sound  man  to  be  the  mode  of 
agitating  the  air  which  is  essentially  com- 
municative of  the  ideas  of  reason,  cookery, 
bipedality,  &c."— De  Morgan,  Formal  LogiCy 
p.  246. 

t  It  would  be  difficult  to  name  a  man 
more  remarkable  at  once  for  the  great- 
ness and  the  wide  range  of  his  mentel  ac- 
complishments than  Leibnitz.  Tet  this 
eminent  man  gave  as  a  reason  for  rejecting 
Newton's  scheme  of  the  solar  system,  that 
God  eouUi  not  make  a  body  revolve  round 
a  distant  centre,  unless  either  by  some 
ixnpelling  mechanism,  or  by  miracle : — 
*'  Tout  ce  qui  n'eat  i^\a  o^^VLCsaXAft^'  «k^^\x^ 
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the;  no  doubt  fouiid  it  ns  impnB»[ble 
tn  coiioeive  that  a  body  should  act 
upon  tbe  earth  from  the  distonoe  of 
the  Bim  or  moon,  ub  wb  fiud  it  to  con- 
oeivo  aa  end  to  epoca  or  time,  or  two 
etriiight  linen  tii closing  a  apacii, 
Newton  himself  had  not  been  able 
to  realiaolhe  coQOBptioD,  or  wa  should 
not  have  had  his  hn<otheBiB  of  a 
subtle  ether,  the  oooult  cause  of  gra- 
vitntioii ;  oiij  his  writings  prove,  that 
thouj^h  he  ileotned  the  particular 
naturu  of  the  intermediate  agenoy  a 
matter  of  conjectiu^,  the  neoesaity  of 
toiHC  Buch  s^ncy  appeared  to  him 
indubitable. 

If,  then,  it  be  bo  natural  to  the 
hunmn  mind,  «vea  in  n  high  state  of 
culture,  to  be  incapable  of  conceiving, 
and  on  that  ground  to  believe  impua- 
liblt,  what  ia  afterwards  not  only 
found  to  ba  conceivable  but  proved  to 
be  true;  what  wonder  if  in  coaee 
where  the  aaeociation  in  etill  older, 
mora  coniinned,  and  niore  faniiliur, 
nnd  in  which  nothing  ever  ocoun  to 
nhake  our  conviction,  or  even  auggext 
to  us  any  conception  at  voriailCB  with 
the  OABOcratiau,  the  acquired  incapa- 
city ibould  continae,  and  be  mistaken 
for  a  natoral  incapacity  T  It  is  true, 
oiir  experience  of  the  varioties  in 
nature  enables  us,  within  certain 
limits,  to  conceive  other  varietita 
analogous  to  Ihem.  We  can  conceive 
tha  sun  or  nxjon  falling  j  fur  though 
we  never  saw  them  ftjl,  nor  ever 
perhaps  imagined  tham  falling,  wo 
have  seen  so  many  other  things  fall, 
that  we  have  innumerable  familiar 
analogies  to  assiat  the  conception  ; 
which,  after  all,  we  should  prohably 
iDnlcttortotheAbbiContt,  "pnrlnnntiirH 


]i^  par  aiempLe,  i,  im  coma   lllira.  do 

fiudrait  oa  gu'il  t  jaimtl  iCanlrHcorpi  gui 
lur  Iiur  impuUian  iobligeatHnt  tU  rata- 
tm^Krt  iaat  lau  orUU  ilwulairf,  ou  jw'il 
nil  UN atgtiitatTBiata,  ohai^ fl/iiHdrait 

nstureUeinoiit  11 1'&srtara  par  lataagenta. " 
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that  we  ace  only  called  npon  b 
conceive  a  alight  change  in  (he  direc- 
tion of  motion,  a  circumstance  familiar 
to  our  enperience.  But  when  exwri- 
enoe  affords  no  model  on  whicn  to 
shape  the  new  conception,  iiow  is  it 
possible  for  us  to  form  it  ?  How,  tor 
example,  Can  wa  imagine  an  end  to 
epacQ  or  time  }  We  never  saw  any 
object  without  something  beyond  it. 
nor  eiperienoed  any  fetling  without 
Bomettung  foLowing  it  When,  there- 
fore, wa  attempt  to  conceive  the  last 
point  of  space,  we  have  tlie  idea 
[rreeiatibly  raised  of  other  points  be- 
yond it.  When  we  try  to  imagine 
the  last  instant  cf  time,  we  cannot 
help  conceiving  another  instant  after 
it.  Nor  is  there  any  necessity  to 
oaaume,  as  is  done  by  a  modem 
school  of  metaphysicians,  a  peculiar 
fundBmental  law  of  tha  mind  to 
noGount  for  the  feeling  of  infinity 
inherent  in  our  conceptions  of  Bpaoe 
and  time  ;  that  apparent  inSnity  i<i 
sofficieutly  aooounted  for  by  simpler 
and  universally  acknowledged  laws. 

Now,  in  the  coxe  uf  a  geometrical 
oiioui,  Huoh,  for  example,  as  that  two 
straight  lines  cannot  enclose  a  apace, 
— a  truth  which  is  testified  to  ui  by 
our  very  earliest  impressions  of  tha 
eitemal  WDrld,~-how  ia  it  possible 
(whether  those  eitcmal  imprenions 
be  or  be  not  the  ground  of  our  belief) 
that  the  reverse  of  tbe  proposition 
coidd  be  other  wine  than  inconceivable 
to  us )  What  analogy  have  we,  what 
similar  order  of  facts  in  any  other 
branch  of  our  experience,  to  faoilitate 
to  us  the  conception  of  two  str^hC 
lines  enclosing  a  spacel  Nor  ia  even 
this  all.  I  have  already  called  atten- 
tion to  the  peculiar  property  of  our 
impressions  u(  form,  that  the  ideas  or 
mental  images  exaotly  resemble  their 
prototypes,  and  adequately  represent 
them  for  the  purposes  of  soientifio 
observation.  From  this,  and  from  tha 
intuitive  character  of  the  obaervation, 
which  in  this  oase  reduces  itself  to 
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simple  inspection,  we  cannot  so  much 
as  call  up  in  our  imagination  two 
straight  lines,  in  order  to  attempt  to 
conceive  them  enclosing  a  space,  with- 
out by  that  very  act  repeating  the 
scientific  experiment  which  establishes 
the  contrary.  Will  it  really  be  con- 
tended that  the  inconceivableness  of 
the  thing,  in  such  circumstances, 
proves  anything  against  the  experi- 
mental origin  of  the  conviction  ?  Is 
it  not  clear  that  in  whichever  mode 
our  belief  in  the  proposition  may  have 
originated,  the  impossibility  of  our 
conceiving  the  negative  of  it  must, 
on  either  hypothesis,  be  the  same? 
As,  then,  Dr.  Whewell  exhorts  those 
who  have  any  difficulty  in  recognising 
the  distinction  held  by  him  between 
necessary  and  contingent  truths  to 
study  geometry, — a  condition  which 
I  can  assure  him  I  have  conscien- 
tiously fulfilled, — I,  in  return,  with 
equal  confidence,  exhort  those  who 
agree  with  him,  to  study  the  general 
laws  of  association  :  being  convinced 
that  nothing  more  is  requisite  than  a 
moderate  familiarity  with  those  laws 
to  dispel  the  illusion  which  ascribes 
a  peculiar  necessity  to  our  earliest 
induotions  from  experience,  and 
measures  the  possibility  of  things  in 
themselves  by  the  human  capacity  of 
conceiving  them. 

I  hope  to  be  pardoned  for  adding, 
that  Dr.  Whewell  himself  has  both 
confirmed  by  his  testimony  the  effect 
of  habitual  association  in  giving  to  an 
experimental  truth  the  appearance  of 
a  necessary  one,  and  afforded  a  striking 
instance  of  that  remarkable  law  in  his 
own  person.  In  his  Philosophy  of  the 
JndMCtive  Sciences  he  continually  as- 
serts, that  propositions  which  not  only 
are  not  self-evident,  but  which  we 
know  to  have  been  discovered  gradu- 
ally and  by  great  efforts  of  genius  and 
patience,  have,  when  once  established, 
appeared  so  self-evident  that,  but  for 
historical  proof,  it  would  have  been 
impossible  to  conceive  that  they  had 
not  been  recognised  from  the  first 
by  all  persons  in  a  sound  state  of 
their  faculties.      "We  now  despise 


those  who,  in  the  Copernican  contro- 
versy, could  not  conceive  the  apparent 
motion  of  the  sun  on  the  heliocentric 
hypothesis  ;  or  those  who,  in  opposi- 
tion to  Galileo,  thought  that  a  uni- 
form force  might  be  that  which 
generated  a  velocity  proportional  to 
the  space;  or  those  who  held  there 
was  something  absurd  in  Newton's 
doctrine  of  the  different  refrangibility 
of  different  coloured,  rays ;  or  those 
who  imagined  that  when  elements 
combine,  their  sensible  qualities  must 
be  manifest  in  the  compound ;  or 
those  who  were  reluctant  to  give  up 
the  distinction  of  vegetables  into 
herbs,  shrubs,  and  trees.  We  cannot 
help  thinking  that  men  must  have 
been  singularly  dull  of  comprehension 
to  find  a  difficulty  in  admitting  what 
is  to  us  so  plain  and  simple.  We 
have  a  latent  persuasion  that  we  in 
their  place  should  have  been  wiser 
and  more  clear  •  sighted ;  that  we 
should  have  taken  the  right  side,  and 
given  our  assent  at  once  to  the  truth. 
Yet  in  reality  such  a  persuasion  is  a 
mere  delusion.  The  persons  who,  in 
such  instances  as  the  above,  were  on 
the  losing  side,  were  very  far,  in  most 
cases,  from  being  persons  more  preju- 
diced, or  stupid,  or  narrow-minded, 
than  the  greater  part  of  mankind  now 
are;  and  the  cause  for  which  they 
fought  was  far  from  being  a  mani- 
festly bad  one,  till  it  had  been  so 
decided  by  the  result  of  the  war.  ,  .  . 
So  complete  has  been  the  victory  of 
truth  in  most  of  these  instances,  that 
at  present  we  can  hardly  imagine  the 
struggle  to  have  been  necessary.  The 
very  essence  of  these  triumphs  is,  that 
they  lead  ms  to  regard  the  views  we 
reject  as  not  only  false  but  inconcetv- 
aUer* 

This  last  proposition  is  precisely 
what  I  contend  for;  and  I  a«k  no 
more,  in  order  to  overthrow  the  whole 
theory  of  its  author  on  the  nature  of 
the  evidence  of  axioms.  For  what 
is  that  theory?  That  the  truth  of 
axioms  cannot  have  been  learnt  from 
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experience,  bccaiifle  their  falsity  ia  in- 
concaivabla.  But  Dr,  Wbewell  him- 
self aajt  that  wo  aru  cnntinunlly  led, 
by  the  natural  progreaa  of  thought, 
U>  regard  as  iocoiiceivalile  whnt  our 
fora/fttherB  not  only  conceived  but 
believed,  nay  even  (he  niigliC  have 
ndded)  were  unable  tu  conceive  the 
reverseof.  He  cannot  intend  tu  justify 
this  mode  of  thought :  he  comiot  mean 
to  nay  that  we.  can  be  right  in  te- 
j^rdirig  aa  inconceivable  what  others 
have  conceived,  and  as  self-evident 
what  to  othatB  did  not  appear  evident 
at  alL  After  so  complete  an  admis- 
eion  that  inconceivableness  is  an 
accidental  thing,  not  inherent  in  the 
phenomanon  itaelt,  bnt  dependent  on 
the  mental  history  of  the  person  wlio 
tries  to  conceive  it,  how  cnn  he  ever 
call  upon  us  to  reject  a  propoaitien  as 
impueible  on  no  other  ground  thsji 
its  iiioonceivablenesB  ?  Yet  he  not 
only  does  so,  but  has  unintentionally 
olf  orded  some  oC  the  mnsC  remarkable 
examples  which  can  be  cited  of  the  very 
illusion  which  be  has  himself  80  clearly 
pointed  out.  I  select  as  spedmens  his 
remarks  on  the  evidence  of  the  thi«e 
laws  of  motion,  and  of  the  atomic 
theory. 

With  respect  to  the  laws  of  motion, 
Dr.  Whewell  says:  "No  one  can 
doiibt  that,  in  historical  fact,  these 
laws  were  collected  from  experience. 
Thut  such  is  the  esse  ia  no  matter  of 
conjecture.  Wo  Itnow  the  time,  the 
persons,  the  circumstances,  belonging 
tueachatepof eachdiscovery."*  After 
this  testimony,  to  adduce  evidence  of 
the  fact  would  be  soperSuous.  And 
not  only  were  tliese  lawe  by  no  ineane 
intuitively  evident,  but  soiue  oE  them 
were  origuially  paradoxes.     The  first 
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>n  with  nn- 
diminiahed  velocity  uuleas  acted  upon 
by  some  new  force,  was  a  proposition 
wliich  mankind  found  for  a  lung  time 
the  greatest  difScidty  in  crediting. 
It  i;tuod  opposed  to  apparent  experi- 
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taught  that  it 
tiun  to  flboite  gmduully,  mvi  at  last 
toiminate  ot  itself.  Yet  when  once 
the  contrary  doctrine  was  firmly  ea- 
stablished,  mathematicians,  as  Dr. 
Whewell  observes,  tipeedily  began  to 
believe  that  laws,  thus  contnidictorj 
to  first  appearances,  and  which,  even 
after  full  proof  had  been  obtained,  it 
hud  required  generations  (o  render 
famQiar  to  the  minds  of  the  scientifia 
world,  were  under  a  "demonstrable 
necessity,  compelling  them  to  be  such 
as  they  are  and  no  other  ; "  and  he 
himself,  though  not  venturing  "  abso- 
lutely to  pronounce "  that  aU  these 
laws  "  can  be  rigoronsly  traoed  to  an 
atwolute  necessity  in  the  nature  of 
things,"*  does  actually  so  think  of 
the  law  just  mentioned,  of  which  be 
soys,  "Though  the  disoovery  of  the 
first  law  of  motion  was  made,  histori- 
cally speaking,  by  means  of  enpofi- 
ment,  we  have  now  attained  a  point 
of  view  in  which  we  see  that  it  might 
have  been  certainly  known  to  be  true 
independently  of  experienoe."  f  Can 
there  be  a  more  atriking  exemplifica- 
tion than  ia  here  afforded  of  the  eSect 
of  association  which  we  have  described  f 
PbUoBophers,  for  generations,  have  the 
most  extraordinary  difficulty  in  put- 
ting certain  ideia  together  (  they  at 
Inst  succeed  in  doing  ao ;  and  after  a 
sufficient  repetition  of  the  procesa, 
they  first  fancy  a  natural  bond  be- 
tween the  ideas,  then  experienoe  a 
growing  difficulty,  which  at  last,  by 
the  cimtinnation  of  the  same  progress, 
becomes  an  impossibility,  of  severing 
them  from  one  another.  If  such  be 
the  progress  of  an  experimental  con- 
viction of  which  the  date  is  of  yeater. 
day,  and  which  is  in  opposition  to  first 
appearances,  how  roust  it  fare  with 
those  which  are  conformable  tu  appear- 
ances familiar  from  the  first  dawn  of 
intelligence,  and  of  the  conclusiveness 
of  which,  from  the  earliest  records  of 
hunion  thought,  no  sceptio  has  sug- 
gested even  a  momentary  duubt  ? 
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The  other  iiiRtance  which  I  shall 
quote  is  a  truly  astonishing  one,  and 
may  be  called  the  reductio  ad  abiur- 
dum  of  the  theory  of  inconceivableness. 
Speaking  of  the  laws  of  chemical  com- 
position, Dr.  Whewell  says  :  *  **  That 
they  could  never  have  oeen  clearly 
unaerstood,  and  therefore  never  firmly 
established,  without  laborious  and  ex- 
act experiments,  is  certain  ;  but  yet 
we  may  venture  to  say,  that  bemg 
once  known,  they  possess  an  evidence 
beyond  that  of  mere  experiment.  For 
how  in  fcict  can  toe  conceive  comhina- 
tiona  otherwise  l^n  as  definite  in  kind 
and  quality  t  If  we  were  to  suppose 
each  element  ready  to  combine  with 
any  other  indifferently,  and  indiffer- 
ently in  any  quantity,  we  should  have 
a  world  in  which  all  would  be  con- 
fusion and  indefiniteness.  There 
would  be  no  fixed  kinds  of  bodies. 
Salts,  and  stones,  and  ores  would 
approach  to  and  graduate  into  each 
other  by  insensible  degrees.  Instead 
of  this,  we  know  that  the  world  con- 
sists of  bodies  distinguishable  from 
each  other  by  definite  differences,  cap- 
able of  being  classified  and  named, 
and  of  having  general  propositions 
asserted  concermng  them.  And  as 
vse  cannot  conceive  a  loorld  in  which 
this  should  not  be  the  caae,  it  would 
appear  that  we  cannot  conceive  a 
state  of  things  in  which  the  laws  of 
the  combination  of  elements  should 
not  be  of  that  definite  and  measured 
kind  which  we  have  above  asserted." 

That  a  philosopher  of  Dr.  Whewell's 
eminence  should  gravely  assert  that 
we  cannot  conceive  a  world  in  which 
the  simple  elements  should  combine 
in  other  than  definite  proportions ; 
that  by  dint  of  meditating  on  a 
scientific  truth,  the  original  discoverer 
of  which  was  still  living,  he  should 
have  rendered  the  association  in  his 
own  mind  between  the  idea  of  com- 
bination and  that  of  constant  propor- 
tions so  familiar  and  intimate  as  to 
be  unable  to  conceive  the  one  fact 
without  the  other,    is  so  signal  an 
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instance  of  the  mental  law  for  which 
I  am  contending,  that  one  word  more 
in  illustration  must  be  superfluous. 

In  the  latest  and  most  complete 
elaboration  of  his  metaphysical  system, 
(the  Philosophy  of  Discovery ,)  as  well 
as  in  the  earlier  discourse  on  the 
Fundamental  Antithesis  of  Philosophy f 
reprinted  as  an  appendix  to  that 
work.  Dr.  Whewell,  while  very  can- 
didly admitting  that  his  language  was 
open  to  misconception,  disclaims  hav- 
ing intended  to  say  that  mankind  in 
general  can  now  perceive  the  law  of 
definite  proportions  in  chemical  com- 
bination to  be  a  necessary  truth.  All 
he  meant  was  that  philosophical 
chemists  in  a  future  generation  may 
possibly  see  this.  "  Some  truths  may 
be  seen  by  intuition,  but  yet  the 
intuition  of  them  may  be  a  rare  and 
a  difficult  attainment."*  And  he 
explains  that  the  inconceivableness 
which,  according  to  his  theory,  is 
the  test  of  axioms,  "  depends  entirely 
upon  the  clearness  of  the  ideas  which 
the  axioms  involve.  So  long  as  those 
ideas  are  vague  and  indistinct,  the 
contrary  of  an  axiom  may  be  assented 
to^  though  it  cannot  be  distinctly  con- 
ceived. It  may  be  assented  to,  not 
because  it  is  possible,  but  because  we 
do  not  see  clearly  what  is  possible. 
To  a  person  who  is  only  beginning  to 
think  geometrically,  there  may  appear 
nothing  absurd  in  the  assertion  that 
two  straight  lines  may  enclose  a  space. 
And  in  the  same  manner,  to  a  person 
who  is  only  beginning  to  think  of 
mechanical  truths,  it  may  not  appear 
to  be  absurd,  that  in  mechanical  pro- 
cesses, Reaction  should  be  greater  or 
less  than  Action  ;  and  so,  again,  to 
a  person  who  has  not  thought  steadily 
about  Substance,  it  may  not  appear 
inconceivable,  that  by  chemical  opera- 
tions, we  should  generate  new  matter, 
or  destroy  matter  which  already 
exists."  t  Necessary  truths,  there- 
fore, are  not  those  of  which  we  can- 
not conceive,  but  "  those  of  which  we 
cannot  distincUy  conceive  the  con- 
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trary."  *  So  long  us  our  ideiiB  are 
indidtinct  alUtgsthet,  we  do  not  know 
what  ii  or  ia  not  capable  of  being  diS' 
tinetly  conceived ;  but,  bj  the  over- 
inoreasiog  diBtinetnesa  with  which 
scientific  men  apprehend  the  general 
cancBptiona  of  science,  they  in  time 
come  to  perceive  that  there  are  cer- 
tain laws  of  nature,  which,  though 
historicallj  and  as  a  matter  of  fact 
they  were  ieamt  from  exptnenoe. 


r  that  1 


then 


diitinetty  cunceive  to  be  other  than 

The  account  whioh  I  shouM  give  of 
tWa  progresa  ot  the  scientific  loind  la 
Eonievhat  diCferent.  After  a  general 
law  of  natnre  has  heen  ascertained, 
meifa  minds  do  not  at  first  acijuice  a 
roinplete  facility  "'  familiarly  tepre- 

ct-^r  which  that 


(!:.■         ■■■  ';  ')f  all  diBCrip- 

tiuns  coiif amiably  to  the  laws  which 
regulate  theni— pheiiomena  of  allde- 
HcriptioTiB  according  to  the  relations 
which  have  tjeen  ascertained  really  to 
exist  between  them  ;  this  habit,  in  the 
case  of  newly  discovered  rtilatlonB, 
comes  only  by  degrees.  So  long  as  it 
la  not  thoroughly  formed,  no  neceasitty 
chaiacter  ia  ascribed  to  the  new  truth. 
Thii  in  time  the  philostraher  attains  a 
state  of  mind  in  which  his  mental 
picture  of  nature  apontaneouoly  re- 
presents to  htm  nil  the  phenomena 
with  which  the  new  theory  is  oon- 
eemed,  in  the  exact  light  in  which 
the  theory  regards  them  :  bU  im^ea 
or  conceptMina  derived  from  any  other 
theoiy,  or  from  the  confused  view  of 
the  facta  which  ia  nnterior  to  any 
theory,  having  entirely  disappeared 
from  his  mind  The  mode  of  repre- 
senting facta  which  resnlts  from  the 
theory  has  now  become,  to  Ma  facul- 
ties, the  only  natural  mode  of  con- 
ceiving them.  It  is  a  known  trath, 
that  a  prolonged  halnt  of  arranging 
phenomena   in    certain  groups,   and 
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principles,  makes  any  other  arrange- 
ment or  explanation  of  these  fact«  be 
felt  aa  nnnntural  :  and  it  may  at  hut 
become  aa  difficult  to  him  to  repreeent 
the  Ciicts  to  himself  in  .tny  other  mode, 
as  it  often  wan,  originally,  to  represent 
them  in  that  mode. 

But,  further,  (if  (he  thiwy  %  true, 
aa  we  are  BUfiporing  it  to  bo, )  any  other 
mode  in  which  he  tries,  or  in  which  be 
was  formerly  accustomed,  to  represent 
the  phenomena,  will  be  seen  by  him  to 
be  inconaietent  with  the  fot'ta  Uiat  EOg- 
gestod  the  new  theory — facts  wilidl 
now  form  a  part  of  iiis  mental  pcture 
of  natura  And  since  a  contmdiction 
ta  always  inconceivable,  hia  imaglaa- 
tion  rejects  these  false  theDries,  and 
declares  itself  incapable  of  conceiving 
them.  Theirinconc<ivablene8s  tohim 
does  not,  however,  result  from  anything 
in  the  theories  themaetves  intrtnirfcBlly 
and  il  priori  repngnont  to  the  hnman 
faculties  ;  it  reaulta  from  the  repng- 
nonce  between  them  and  a  portion 
of  the  facts,  which  facts  as  long  08 
l>e  did  not  Imow,  or  did  not  dis- 
tinctly realise  in  his  mental  repro' 
aentatlons,  the  fal>e  theory  did  tiot 
appear  other  than  conceivable  ;  it  be- 
comes inconceivable  n>erely  from  the 
fact  that  contradictory  clenwnts  can- 
not bo  combined  in  the  same  concep- 
tion. Althougb,  then,  bis  real  reason 
for  rejecting  tbeoriea  at  variance 
with  the  true  one  is  no  other  than 
that  they  claab  with  his  experience, 
he  easily  falls  into  the  belief  that  he 
reieota  them  becntiBe  they  are  in 
oeivable,  and  that  ho  adopts  the  true 
theory  becauee  it  is  self-evident,  And 
doeil  not  neeJ  the  evidence  of  experi- 
ence at  aa 

This  I  take  to  be  the  real  and  snt- 
Bcient  eiplanstion  of  the  paradoKical 
truth,  on  which  so  much  stress  is  lud 
by  Dr.  Whewell,  that  a  sciontifically 
cultivated  mind  is  actually,  in  virtus 
of  that  cultivation,  unable  to  Wmcfiive 
Buppositiona  whioh  a  common  man 
oonceivea  without  the  amallest  diffl- 
ciilty.  For  there  is  nothing  incon- 
uciialile    in   the    suppositiaus   thfm- 
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selves ;  the  impossibility  is  id  com- 
Intiiiig  tbefti  ^oi^ith  facts  inconsistent 
with  them,  &&  -pari  of  th6  same  mental 
picture:  iA  obstacle  of  coui^e  only 
felt  by  those  who  ^ow  the  facts,  and 
Are  aUe  to  perceive  the  inconsistency. 
As  far  as  the  suppositions  theiliselves 
are  concerned,  in  the  case  of  many  of 
l)r.  WheWell's  Necessary  truths  the 
negative  of  the  toiom  is,  and  probsibly 
will  be'  as  long  a^  th^  human  race 
lasts,  as  easUy  con<$eivable  as  the 
affirmative.  There  is  no  axiom  (for 
example)  to  wliich  Dr.  Whewell  as- 
cribes a  more  thorough  character  of 
necessity  ^nd  self-evidence  than  that 
of  the  ihGiestnic'tibility  of  matter. 
That  this  is  a  true  law  of  nature  t 
fully  admit ;  btit  I  imagine  there  id 
no  human  being  to  ^hom  the  opposite 
supposition  is  inc(Hiceivable — ^who  has 
any  difficulty  in  imagining  a  portiotf 
of  matter  annihilated,  inasmuch  as 
its  apparent  ^annihilation,  in  no  respect 
distmguishskble  from  real  by  our  un- 
assisted senses,  takes  ^lade  every  time 
that  water  dries  up,  or  fuel  is  con- 
sumed. Again,  the  law  that  bodies 
combine  chemically  in  definite  propor- 
tions is  trodeniably  tru6 ;  bnt  few 
besii^  "D'i,  Whewefi  have  reached  the 
point  which  be  seems  personally  to 
haveairrived  at,  (though  he  only  dares 
prophesy  similar  success  to  the  multi- 
tude after  the  lapse  of  generations,) 
thai  of  being  unable  to  conceive  a 
world  fti  which  the  elements  are  ready 
to  combine  with  one  another  "  indif- 
ferently in  any  quantity ; "  nor  is  it 
like!^  that  We  shall  ever  rise  to  this 
sublime  height  of  ina,briity,  so  long  as 
all  the  mechanical  mixtures  in  our 
planet,  whether  solid,  liquid,  or  aeri- 
form, exhibit  to  our  daily  observation 
the  very  phenomenon  declared  to  be 
inoonoeivable. 

Acoordtttg  to  Dr.  Whewell,  these 
and  simi&r  laws  pi'  nature  cannot  be 
drawn  from  experience,  inasmuch  as 
they  are,  on  the  contrary,  assumed  in 
the  iiliierpretation  of  experience.  Our 
inability  to  "add  to  or  diminish  the 
quantity  of  matter  in  the  world,"  is 
a  truth  which  "neither  is  nor  can  be 


derived  from  experience :  for  the  ex- 
periments which  we  make  to  verify  it 
presuppose  its  truth.  .  .  .  When 
men  began  to  use  the  balance  in 
chemical  analysis,  they  did  not  prove 
by  trial,  but  took  for  granted,  as  self- 
evident,  that  the  T^eight  of  the  whole 
must  be  found  in  the  aggregate  weight 
of  the  elements."*  True,  it  is  as- 
tomed ;  but,  I  apprehend,  nd  etherise 
than  as  all  experimental  inquiry  as- 
sumes provisionally  some  theory  or 
hypothesis,  which  is  to  be  finally  held 
true  or  not,  according  as  the  experi- 
ments decide.  The  hypothesis  chosen 
for  this  purpose  will  naturally  be  one 
which  groups  together  some  consider- 
able number  of  facts  already  known. 
The  proposition  that  the  material  of 
the  world,  as  estimated  by  weight,  is 
neither  increased  nor  diminished  by 
any  of  the  processes  of  nature  or  art, 
had  many  appearances  in  its  favour  to 
begin  with.  It  expressed  ttuly  a  great 
number  of  familiar  facts.  There  were 
other  facts  which  it  had  the  appear- 
ance of  conflicting  with,  aiid  which 
made  its  truth,  as  aii  universal  law 
of  nature,  at  first  doubtfuL  Because 
it  was  doubtful,  experiments  were 
devised  to  verify  it.  Men  assumed 
its  truth  hypothetically,  and  proceeded 
to  try  whether,  on  morb  careful  exa- 
mination, the  phenomena  which  ap- 
parently pointed  to  a  different  con- 
clusion would  not  be  found  to  be 
consistent  with  it.  This  turned  out 
to  be  the  case ;  and  from  that  time 
the  doctrine  took  its  place  as  an  uni- 
versal truth,  but  as  one  proved  to  be 
such  by  experience.  That  the  theory 
itself  preceded  the  proof  of  its  truth 
— that  it  had  to  be  conceived  before 
it  could  be  proved,  and  in  order  that 
it  might  be  proved — does  not  imply 
that  it  was  self-evident  and  did  not 
need  proof.  Otherwise  all  the  true 
theories  in  the  sciences  are  necessary 
and  self-evident ;  for  no  one  knows 
better  than  Dr.  Whewell  that  they 
all  began  by  being  assumed,  for  the 
purpose  of  connecting  them  by  deduc- 

*  Phil,  of  DUc,  "!N>.  Ml,  M^. 
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tioDB  with  thoee  fncts  nl  experience 
un  whioli,  as  evidence,  they  now  coa- 
fesaedlj  rest* 


CHAPTER  VI. 


lodEsd  sad  nnlnted  in  Sir  Ji 

<rf  uioEna^  tho  doctrioff  ad' 
text,  that  thaj'  are  genera 
cxparlonoe,  and  J^up]wrtii  tt 

haptor(os™i 


pflffen,  added   j 
Anuter  pare,  ludeei 


portant  da  liie  da^rei 


at  orlginnlttj  whii 
ui.  ueiuiie  to  any  portion 
iBtiona,  but  to  obSilu  foi'  c 
ia  opposed  to  reining  do 


□C  DitiDg  Irom  a  Tritor  of  tlie  axtonmvD 
aoqulromentB  In  pb^ajeal  and  mebiphfalcnl 
knowIodBo  nnd  tha  rapacity  of  Byntomatio 
thought whtdi the artick  aTinec^piueoBVB 
K)  romiirkably  in  aniaon  with  my  own 
views  as  tlu  following  :— 

"  Tho  Inrtlia  of  geoaiotTT  are  sommod 
itp  nod  embodied  la  Its  definitions  and 
axlome,  .  .  .  Lot  u^  turn  to  tlia  axioms, 
and  wl^t  do  we  Rod  ?  A  Btrioff  of  pFopoal- 

wbidh  are  eqiiSilly  true  of  ifpace,  time. 
Inr™  miTTibor,  and  every  other  maanituda 
of  Bggrcgatlmandaubdlvision. 
propoaitionB,.  when;  they  nre  not 


Uieir  iDdu 


ririn  DD  ■ 


hicl]  docl 


o  straight  lloDO  wliii 

uiotfaer  cannot  both  be  parallel 

an  inroallutho  onlr "-' 

chimcteilBtlcproperti 
It  will  bo  worth  whL. 
nttirly.    Now  the  only 


inly  ones  which  express 
srties  Df  spaoQ,  and  these 


4  ultimate  aimlya:s 
dIrKt^MS'"And"(not   to   dwell    on  1 


into  the  nature  of  the  evidence  of  thoBe 
dnluctiveeciencca  which  aie  cotalaonlj' 
represented  to  be  sjstemB  of  nooeBeary 
truth,  we  have  been  led  to  the  follow- 
ing conctusionti.  The  results  of  those 
sciences  nre  indeed  neceSEOiy,  in  the 
sense  of  necessarily  following  from 
certain  Btst  principles,  ooranionly 
called  DKionis  and  deRuitions ;  that 
is,  of  being  certainly  true  if  thoat 
axioms  luiii  delinitiona  aj«  bo  ;  for 


-mlty ;  1 


g  being  1 


'von  propDB 
Ible  f^rni  b 


aibility 


■     "Vhat  but  experienee,  we 
iBslbly  nasure  US  of  tlie 


&lly  nppUes  to  Ita  case,  uid  that  ib 
,h  le  quits  ta  muah:forced  on  tbe  mind 
liflt  of  U;e  former  by  daily  and  hourly 

mi.  111  (mr  iigijsn  ^ at^ritttt,  Nbtt' 
■Ji  ii  gaixtA  6y  aniUiNplaHim  tf  (**•»■ 
diiiMunwiM  Mi  mihij  >nH  (d  JM/" 
By  projuud  coMt,  or  »Meh  U  m^ilnirl^ 
■ — — '•— IllrtJ>>(^l^^t^l-^"— 


ly  applied  a 
nsofaatn  g 
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the  word  neceswty,  even  in  th 
ceptation  of  it,  means  no  more 
certainty.  But  their  claim  t 
chatscter  of  neceasity  in  any 
beyond  this,  as  implying  an  evi 

iu  that  a  force  eo  appllei]  nlll  hni 


S,K 


ar  to  it9  dl- 
Sui-ely  th1» 


0Dl7  to  bo  removed  by  ^Ting  c 
ckncM.  mHtorin]  composition,  ai 


independent  of  and  superior  to  obser- 
vation and  experience,  must  depend 
on  the  previous  oatablisbment  of  fluch 
a  claim  in  favour  of  the  definitions 
and  axioms  themselves.    With  regard 

cimrimi^nt  whether  liLi  evna  were  UBeria 
nellcall; 


On  the  "prtnidox  of  univcrenl  propoei- 

:    uaivtiraaL  truthn  expraaslble  iu  propoaitioiiB 
.    of  axiomatic  aiTnpucity  and  obviouAueu, 

_      .  ... :    and  hnving  for  flieir  subJect-BBtto-  tlio 

Liui  bf-v  iv'*^  being  equal  and  applied    oltimODta  of  all  our  eicporience  and  all  our 
under  ja&iaeiy    flimiUr    clrcuutatac^ct^s.  :  koowlcdgo,  eurely  thiTSe  nrs   the  tnitha 

tliBiever,  exert  Equal  and  opiKsltectTorta  ;  I  tiittlis  at  all,  it  ouahc  to  euggeet  most 
but  what  d  unori  reasoniug  can  poaeibi;    readllr,  clearl;,  and  UDceBsiugly.     If  It 

almilsi-  oireunistanceB)  that  polnla  whioii    a  net  1b  apraid  over  the  whole  surfiiio  of 
dlflcrtn  plnoa  are  HimUarlj'drcumBLanced    every  planetary  globe,  weibould  nottravel 

veraal  epBca  may  not  have  relations  to    i"  its  meshes,  and  mnking^thB  necMBlty 


otgimiaation  of  the'  niatertol  unWereo  may 

not  be  Huch  as  to  place  that  portion  of 

uotliing  paradoxical,  but  the  roverae,  in 

Bpace  occupied  hy  tt  In  audi  relations  to 
tCiorces  exerlea  In  It.  as  ™«y  ^validate 

perience.   That  they  pervade  all  theobtecta 

we  to  do  with  the  notion  of  angular  move- 

of  tiperience  moat  ensure  their  continual 

Buggcsiioii  b)/  expcrienee;  tliat  they  aro 
true,  must  ensure  that  conaiatency  of  aug- 

rest,  and  of  quiescent  destmctlun  of  force 

by  forte.    Now  how  is  this  doitruction 
efiectodl    Amuredly  by  the  counler-pres- 

Buro  which  supportB  tlio  fulcrum.    But 
would  not  thl«  deBtruction  equally  arise. 

and  removes  all  occsaion  of  eiception ;  that 
they  are  simple,  and  admit  of  no  mlsuudar- 

and  by  the  same  amount  of  couuteracttng 

force,  if  each  force  simply  pressed  Its  own 
h^ottlielevera(|»lnMtli8tUlcrumJ  And 

"A  truth,  neceassiy  and  unlveraal,  n- 

lative  to  any  object  of  our  knowlclgc, 
must  verity  flself  in  every  instance  when. 

removal  of  one  or  other  force,  and  conso- 

nuenttUttngoftheloerr  Thootherfim- 
damenlal  axiom  of  statics,  that  the  prcs 

imd  If  at  the  same  time  it  be  simple  and 
Intelligible,  its  verification  must^  ob- 

sure  on  the  point  of  support  Is  the  sum  of 

the  weighta,  ...  is  ,n™ly  a  scientiflc 

trail  sfonBatlon  and  more  refined  mode  of 
Btatmg  a  coaraa  and  obvious  result  of  uul- 

Iker^e,  bat  bt  preieat  u  our  mindi  «hiii- 

pend  It  Ln  what  poeitlon  or  by  what  point 

we  will,  and  that  whatever  sustains  It 

Biietalns  its  total  weight.    Assuredly,  as 

Ur.  Whewell  Justly  rumarks.  '  So  one  pio- 

ixioms  be  violated  hi  their  enunciation." 

bably  ever  made  a  trial  lor  the  purpose  of 
showing  that  the  pressure  oa  tho«upport 

previously  sanctioned  by  hie  authority  tlie 

is  equal  to  the  sum  of  the  weights.'  ^^ , 

doclrine  of  the  origin  of  goonietrical  ailoma 

But  it  is  precisely  because  in  eyetj  action 

ot  his  life  ryorn  earliest  Infaney  he  ha.  been 

made  by  every  other  living  being  about 
liim,  that  he  never  dreama  of  etafcing  its 

intuitive  "-Sr  Joh^i   iwlif,    quoted   by 

result  on   one  addltioual   attempt  Diadc 

Sir  William  Hamilton,  OiKeiirM..  iis.,v 

wUh  Bdentlflc  accuracy.    This  would  bo 

i«6 
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to  aiiums,  we  found  that,  cuaaidemd 
aa  eiperunental  trutha,  they  rest  on  ' 
guperabuitdant  and  obviniio  evidence. 
We  inqiiired  whether,  sinoe  tliiij  ia  thu 
coda,  it  bs  unperotivo  to  Euppose  any 
other  evidenoe  of  thoBo  truths  than 
Fipedmental  evidemie,  any  other  ori- 
gin for  our  belief  of  thera  than  an 
expeiimental  origin.  We  decided 
that  the  burden  of  proof  lies  with 
tboae  who  maintain  the  affirmative, 
and  we   examined,   at   conaiderable 


B  the  rejection  of  those  argu- 
menta,  wa  have  thought  ounelves 
warranted  in  coacludiiig  that  anoma 
are  but  a  claea,  the  moat  uuiveraal 
diiaa,  of  inductiona  from  experience  ; 
the  eimpleet  and  easiest  caaea  of  geue- 
ralisatiuti  from  the  facts  furnished  to 

While  the  axiimia  of  demonstrative 
BcienoeB  thus  appeared  to  be  experi- 
mental trutha,  the  definitiotia,  as 
they  ate  incorreotly  called,  in  those 
■cieitceB,  were  found  by  ua  to  be 
generaiiaations  from  experience  which 
ore  not  even,  accurately  speaking, 
troths ;  being  propositions  in  which, 
while  we  anaert  of  some  kind  of  ob- 
ject some  property  or  ptopertieB  which 
ubaervation  ahowa  tfl  belong  to  it,  we 
at  the  aame  time  deny  that  it  poa- 
seases  any  other  properties,  though  in 
truth  other  properties  do  in  every 
individual  instance  accompany,  and 
in  almost  nil  instAncea  modify,  the 
OToperty  thus  excluaively  predicated. 
The  denial,  therefore,  in  a  mere  Mo- 
tion or  auppositinn,  made  for  the 
purpose  of  excluding  the  considera- 
tion uf  thoae  modifying  circumstances, 
when  their  influence  ia  of  too  trifling 
amount  to  be  worth  conaidering.  o: 
adjourning  it,  when  important,  to  i 
more  oonvonient  moment. 

From  theae  considerations  it  would 
appear  that  Deductive  or  Denionstra- 
tiva  Sciences  ace  all,  without  excep- 
tion, Inductive  Sciences ;  that  their 
evidence  is  that  of  experience  ;  but 
that  they  are  alao,  in  virtue  of  the 


peculiar  character  of  one  indispmsablQ 
portion  of  the  general  formnlieaccurd- 
ing  to  whii;h  their  iuductiotia  are  made. 
Hypothetical  Sciences.  Tlieir  conclu- 
are  only  trim  on  certain  auppn- 

la,  tvhioh  are,  or  ought  to  be, 
approximations  to.  tlie  Crulh.  but  are 
■eldom.if  ever,  exactlytrue;  and  to  this 
hypothetical  character  ia  to  be  ascribed 
the  peculiar  certainty  which  ia  sup- 
posed to  be  inherent  in  denumatrntioi  I. 
What  wa  have  now  asserted,  how- 
'or,  capnot  be  received  as  universally 
true  of  I>eduotive  or  Demonstrative 

ices,  until  verified  by  bebg 
applied  to  the  meat  remarkable  of  all 
those  aciencB^  thai  of  Numbers  ;  the 
theory  of  the  Calculiia ;  Arithmetic 
and  Algehra.  It  is  harder  to  believe 
of  the  doctrines  of  this  science  thap  of 
any  other,  either  that  they  ore  nut 
trot  lis  Oi  priori,  but  experimental 
tnithR,  or  that  their  peculiar  certahity 
is  owing  to  their  being  not  attsolute, 
but  only  conditionid  truths.  This, 
therefore,  is  a  caae  which  merits  exa- 
mination opart  1  and  the  more  sn, 
because  on  tlua  subject  we  have  a 
double  set  of  doctrines  to  contend 
with;  that  of  theiiyrrori  philosophers 
on  one  aide  1  andontheother,fttneory 
the  most  opposite  to  theirs,  which  was 
at  one  time  very  generally  received, 
and  is  stiU  far  from  being  albigctlier 
exploded  among  meta^diysicians. 

§  2.  This  theory  attempts  to  solve 
the  difficultj  apparently  inherent  In 
the  caae,  by  representing  the  proporf- 
tiuns  of  the  science  of  numbers  as 
merely  veiHsal,  and  its  processes  »s 
simple  transfurmationa  of  language, 
Bubstitntiona  of  one  expreaaion  for 
another.  The  proposition,  Two  and 
one  is  equal  to  three,  Mcording  to 
these  writers,  is  not  a  truth,  la  not 
the  aaaertion  of  a  really  existing  fact, 
but  a  definition  of  the  word  three  ;  a 
etatement  that  mankind  have  ^;reed 
touaethe  name  three  aa  aaign  exactly 
equivalent  to  two  and  one  ;  to  call  by 
the  fwrner  name  whatever  is  called 
by  the  other  more  clumsy  phwtiB. 
According  tii  this  docti'ine  Iho  longeBt 
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process  in  algebra  is  but  a  sucpession 
of  clMMiges  in  terminology,  by  which 
equivalent  expressions  are  substituted 
one  for  another ;  a  series  of  transla- 
tions of.  the  same  fact,  from  one  into 
another  language  ;  though  how,  after 
such  a  series  of.  ti^slatipns,  the  fact 
itself  copnesjout  dianged,  (as  whe^  we 
demonslaate  a  new  geometrical  theo- 
rem by  algebra,)  they  have  not  ex- 
plained ;  and  it  is  a  difficulty  wh^ch 
is  fatal  to  their  theory. 

It  must  be  acknowledged  that  there 
are  peculiarities  in  the  processes  of 
arithmetjuc  and  algebra  which  render 
the  theory  in  question  very  plausijble, 
and  have  npt  unnaturally  made  those 
8(Bienoes  th^strtnighold  of  Nominalism. 
The  doctrine  that  we  can  discover 
f^cts,  disjiect  the  hidden  processes  of 
nature,  ^y  an  artful  mai^pulation  of 
toguagief  la  so  contrary  to  common 
^ense,  that  a  person  must  .have  made 
S<^ne  advances  in  philosophy  to  believe 
it ;  mfiifi  %  to  so  paradoxical  a  belief 
to  ayoid,  as  they  think,  some  even 
greater  difficulty,  which  the  vulgar 
do  qc^  see.  WhcM;  has  led  many  to 
believe  that  reasoning  is  a  mere  verbal 
process  is,  that  no  other  theory  seemed 
reconcilable  M^th  the  nature  of  the 
Science  pf  Nuinbers.  For  we  do  not 
carry  any  ideas  along  with  us  when 
we  u«e  the  symbols  of  arithmetic  or  of 
algebrft.  In  age<»netric»l  demonstra- 
tion W9  have  a  mental  diagram,  if  not 
one  on  paper  ;  AB,  AC,  are  present  to 
our  imagination  as  lines,  intersecting 
other  lines,  forming  an  angle  with 
one  another,  and  the  like  ;  but  not  so 
a  and  &  These  may  represent  lines 
or  an^  other  magnitudes,  but  thosp 
magnitudes  are  never  thought  of; 
nothing  is  realised  in  our  imagination 
but  a  and  b*  The  ideas  which,  on  the 
particular  ocpasion,  they  happen  to  re- 
present,  are  banished  from  the  mind 
during  every  intermediate  part  of  the 
process,  between  the  beginning,  when 
the  premises  are  trsuislated  from 
things  into  signs,  and  the  end,  when 
the  conclusion  is  translate4  back  from 
figns  into  things.  Nothing,  then,  being 
jn  tlfe  reasoner  s  mind  but  the  symbols. 


what  can  seem  more  inadmissible  than 
to  contend  that  the  reasoning  process 
has  to  do  with  anything  more?  Weseem 
to  have  come  to  one  of  Bacon's  Pre- 
rogative Instances ;  an  expetHmentum 
crucis  on  the  nature  of  reasoning  itself. 
Nevertheless,  it  will  appear  on  con- 
sideration, that  this  apparently  so  de- 
cisive inaitance  is  no  instance  at  all ; 
tliat  there  is  in  every  step  of  an  arith- 
metical or  algebraical  calculation  a 
real  induction,  a  real  inference  c^  facts 
from  facts ;  and  that  what  disguises 
the  inductioi;!  is  simply  its  compre- 
hensive nature  and  the  consequent 
extreme  generality  of  the  language. 
All  numbers  must  be  numl^rs  of 
something  ;  there  are  no  such  things 
as  numbers  in  the  abstract.  Ten  must 
mean  ten  bodies,  or  ten  sounds,  or  ten 
beatings  of  the  pulse.  But  though 
numbers  must  be  n^mbers  of  some- 
thing, they  may  be  niunbers  of  any- 
thing. Propositions,  therefore,  con- 
cerning numbers  have  the  remarkable 
peculiarity  that  they  are  propositions 
concerning  all  things  whatever ;  all 
objects,  all  existences  of  every  kind, 
known  to  our  experience.  All  things 
possess  quantity ;  consist  of  parts 
which  can  be  numbered ;  and  in  that 
character  j)ossess  all  the  properties 
which  are  called  properties  of  nupabers. 
Thftt  half  of  four  is  two,  must  be  true 
whatever  the  word  four  represents, 
whether  four  hours,  four  miles,  or  four 
pounds  weight.  We  need  only  con- 
ceive a  thing  divided  into  four  equal 
parts  (and  all  things  may  be  conceived 
as  so  divided)  to  be  able  to  predicate 
of  it  every  property  of  the  number  four, 
that  is,  every  arithmetical  proposition 
in  which  the  number  four  stands  on 
one  side  of  the  equation.  Algebra 
extends  the  generalisation  still  farther: 
every  nuipber  represents  that  par- 
ticular number  of  all  things  without 
distinction,  but  every  algebraical 
symbol  does  more,  it  represents  all 
numbers  without  distinction.  As  soon 
as  we  conceive  a  thing  divided  into 
equal  parts,  without  knowing  into 
what  number  of  parts,  we  may  call 
it  a  or  Xf  and  apply  to  it,  m\.WA\\t 
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duiger  o{  error,  every  gjgubmical  fur- 
inula  in  the  books.  The  propoBitioa, 
2  {a  +  b)  —  2  a  +  3  6,  ia  a  truth  co-oi- 
teiisive  with  alt  nature.  Since  then 
a^ebraieal  truCha  ore  true  of  all  thin^ 
whatever,  and  not,  like  those  of 
geometry,  true  of  lines  only  or  o£ 
angles  rally,  it  ia  no  wander  that  the 
BymbaU  should  not  excite  in  our 
niitidH  ideoH  uf  any  things  in  particu- 
lor.  When  ws  demunstmte  the  forty- 
seventh  propnaition  of  Euclid,  it  is 
not  necsBBary  that  the  words  should 
ruse  in  us  an  image  of  all  right- 
angled  trianglea,  but  only  of  some 
one  right-angled  triangle ;  so  in 
algebra  we  need  not,  under  the 
syiubal  a,  picture  to  ounielveB  all 
things  whatever,  but  only  some  one 
thing ;  why  not,  then,  the  letter 
itaelf  ?  The  mere  written  chataotera, 
•I,  ^,  ''i  a,  £,  aervB  as  well  for  repre- 
seutativea  of  Things  in  general,  as 
any  more  complex  and  apparently 
more  concrete  conception.  That  we 
oi'e  conBoiouB  of  them,  however,  in 
their  character  of  things,  and  not  of 
inere  signs,  k  evident  from  the  fact 
that  our  whole  prooeas  of  tensoning  is 
carried  on  by  predicating  of  them  the 
properties  of  thinga.  In  rasolviug  oil 
Blgebraio  equation,  by  what  rules  do 
we  proceed*  By  ^tpljing  at  each 
step  to  a,  6,  and  x,  the  yropoaition 
that  equals  added  to  equals  make 
eguale  ;  that  equals  taken  from  equals 
leave  equals  ;  and  other  propoaitions 
fou[ided  on  these  two.  These  are  not 
properties  of  Inngu^^,  or  of  sigii?^  a« 
such,  but  of  magnitudes,  wliicii  Li  as 
much  as  to  say,  of  all  things.  Tbo 
iuferences,  therefore,  which  are  sue- 
ceaaiveiy  drawn,  are  inferonoes  con- 
cerning things,  not  symbols ;  though 
an  any  Things  whatever  will  serve  the 
turn,  there  is  no  necessity  for  keeping 
the  idea  of  the  Thing  at  ail  diatinct, 
and  oonaequcntly  the  process  of 
thought  may,  in  this  cose,  be  allowed 
without  danger  to  do  what  all  pro- 
cesses of  thought,  when  they  have 
been  performed  often,  will  do  if  pcr- 
uiftted,  namely,  to  become  entirely 
meuhanicul.     Iftnce  the  geiiend  lan- 


lU  other  general  language  is  prone 
to  do  from  mete  habit,  thoujih  in  no 
other  cane  than  this  con  it  ha  done 
with  complete  safety.  But  when  we 
look  back  to  see  from  whence  the  pru- 
bative  force  of  the  procesa  is  derived, 
we  find  that  at  every  single  step, 
unless  we  suppose  ourselves  to  be 
thinking  and  ^kiiig  of  the  thitigf, 
and  not  tiie  mere  symbols,  the  evi- 
dence fails. 

There  is  another  circumstance, 
which,  still  more  than  that  which  we 
have  now  mentioned,  gives  phausilulity 
to  the  notion  that  the  propositions  of 
arithmetic  nnd  alyebra  are  merely 
verbal.  That  is,  tli.it  when  considered 
as  propositions  respevtiug  Things,  they 
all  havethe  appearance  of  being  identi- 
cal propositions.  The  aaaertion,  Two 
and  one  is  e([ual  to  three,  considered 
a  respecting  objects,  as 


pebble  ate  equal  to  three  pebblea," 
does  not  affirm  oquality  between  two 
collections  of  pebbles,  but  alsolute 
identity.  It  affirms  that  if  we  put 
one  pebble  to  two  pebbles,  those  veiy 
pebbles  are  three.  The  objects,  there- 
fore, being  the  very  same,  and  the 
mere  assertion  that "  objecte  are  them- 
selves "  being  insigniticant,  it  seems 
but  natural  to  consider  tbe  proposition 
Two  Mid  one  is  equal  to  three,  as 
asserting  mere  identity  of  signification 
between  the  two  names. 

This,  however,  though  it  looks  so 
plausible,  will  not  bear  examinatuin. 
The  expi'ession  "  two  pebbles  and  one 
pebble,"  and  the  expression  "three 
pebblea,"  atand  indeed  for  the  same 
aggregation  of  objects,  but  they  by  no 
means  stand  for  the  some  physical 
fact.  They  are  names  of  the  same 
objects,  but  of  tliose  objects  in  two 
different  states  :  though  they  t/cnote 
the  same  things,  their  coitnotation  is 
different  Three  pebbles  in  two  sepa- 
rate parcels,  and  three  pebblea  in  one 
parcel,  do  not  make  the  same  impres- 
sion on  our  senses  ;  and  tbe  assertion 
that  the  very  same  i«bhles  may  by 
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an  alteration  of  place  and  arrange- 
ment be  made  to  produce  either  the 
one  set  of  sensations  or  the  other, 
though  a  very  familiar  proposition,  is 
not  an  identical  one.  It  is  a  truth 
known  to  us  by  early  and  constant 
experience — an  inductive  truth  ;  and 
such  truths  are  the  foundation  of  the 
science  of  Numbers.  The  fundamental 
truths  of  that  science  all  rest  on  the 
evidence  of  sense ;  they  are  proved 
by  showing  to  oui*  eyes  and  our  fingers 
that  any  given  number  of  objects, 
ten  balls,  for  example,  may  by  separa- 
tion and  rearrangement  exhibit  to 
our  senses  all  the  different  sets  of 
numbers  the  sum  of  which  is  equal  to 
ten.  All  the  improved  methods  of 
teaching  arithmetic  to  children  pro- 
ceed on  a  knowledge  of  this  fact. 
All  who  wish  to  carry  the  child's 
mind  along  with  them  in  learning 
arithmetic ;  all  who  wish  to  teach 
numbers,  and  not  mere  ciphers— now 
teach  it  through  the  evidence  of  the 
senses,  in  the  manner  we  have  de- 
scribed. 

We  may,  if  we  please,  call  the  pro- 
position, "Three  is  two  and  one,"  a 
definition  of  the  number  three,  and 
assert  that  arithmetic,  as  it  has  been 
asserted  that  geometry,  is  a  science 
founded  on  definitions.  But  they  are 
definitions  in  the  geometrical  sense, 
not  the  logical ;  asserting  not  the 
meaning  of  a  term  only,  but  along 
with  it  an  observed  matter  of  fact. 
The  proposition,  **  A  circle  is  a  figure 
bounded  by  a  line  which  has  all  its 
points  equally  distant  from  a  point 
within  it,"  is  called  the  definition  of 
a  circle  ;  but  the  proposition  from 
which  so  many  consequences  follow, 
and  which  is  really  a  first  principle 
in  geometry,  is,  that  figures  answering 
to  this  description  exist.  And  thus 
we  may  call  "Three  is  two  and  one  " 
a  definition  of  three  ;  but  the  calcula- 
tions which  depend  on  that  proposi- 
tion do  not  follow  from  the  definition 
itself,  but  from  an  arithmetical  theorem 
presupposed  in  it,  namely,  that  collec- 
tions of  objects  exist,  which  while  they 
impress  the  senses  thus,  ^0^,  ,may  be 


separated  into  two  parts,  thus,  co  o. 
This  proposition  being  granted,  we 
term  all  such  parcels  Threes,  after 
which  the  enunciation  of  the  above- 
mentioned  physical  fact  will  serve 
also  for  a  definition  of  the  word 
Three. 

The  Science  of  Numbers  is  thus  no 
exception  to  the  conclusion  we  previ- 
ously arrived  at,  that  the  processes 
even  of  deductive  sciences  are  alto- 
gether inductive,  and  that  their  first 
principles  are  generalisations  from  ex- 
perience. It  remains  to  be  examined 
whether  this  science  resembles  geome- 
try in  the  further  circumstance  that 
some  of  its  inductions  are  not  exactly 
true  ;  and  that  the  peculiar  certainty 
ascribed  to  it,  on  account  of  which 
,  its  propositions  are  called  necessary 
I  truths,  is  fictitious  and  hypothetical, 
'  being  true  in  no  other  sense  than  that 
those  propositions  legitimately  follow 
from  the  hypothesis  of  the  truth  of 
premises  which  are  avowedly  mere 
approximations  to  truth. 

§  3.  The  inductions  of  arithmetic 
are  of  two  sorts :  first,  those  which 
we  have  just  expounded,  such  as  One 
and  one  are  two.  Two  and  one  are 
three,  &c.,  which  may  be  called  the 
definitions  of  the  various  numbers,  in 
the  improper  or  geometrical  sense  of 
the  word  Definition  ;  and  secondly, 
the  two  following  axioms  :  The  sums 
of  equals  are  equal.  The  differences 
of  equals  are  equal.  These  two  are 
sufficient ;  for  the  corresponding  pro- 
positions respecting  unequals  may  be 
proved  from  these  by  a  reductio  ad 
absurdum. 

These  axioms,  and  likewise  the  so- 
called  definitions,  are,  as  has  already 
been  said,  results  of  induction ;  true 
of  all  objects  whatever,  and,  as  it  may 
seem,  exactly  true,  without  the  hy- 
pothetical assumption  of  unqualified 
truth  where  an  approximation  to  it  is 
all  that  exists.  The  conclusions,  there- 
fore, it  will  naturally  be  inferred,  are 
exactly  true,  and  the  science  of 
numbers  is  an  exception  to  other 
demonstrative  sciences  iw  tVd%^  W:^ 
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tbe  c^tagqtwmi  certnitity  wliicli  in 
predjcabla  of  iU  demon^trationH  is 
milependent  of  sU  hypothcais, 

On  more  accunde  investigatioii, 
however,  it  will  lie  found  tliul,  even 
in  this  csae,  there  ia  one  hypotbetioal 
elemtnt  in  the  mtiocination.  In  all 
pn^ioBitiona  concerning  numberB,  a 
conditiUD  is  iinjilied,  without  wtiicU 
none  of  them  would  be  tnio  ;  and 
tiiut  condition  In  an  mtanmption  which 
inay  be  laine.  The  conditioo  is,  that 
1  =  1;  that  all  the  numhera  are 
nuioheis  of  the  Bune  or  of  equal 
units.  Let  this  be  doubtful,  and  not 
one  of  the  propositions  of  arithmetic 
-nill  hold  true.  How  can  vre  know 
that  one  ponnd  and  one  ponnd  make 
two  poiindii.  if  one  of  the  pounds  may 
be  troy,  and  the  other  avoirdupois  T 
They  may  nut  make  two  pounds  of 
either,  or  of  any  weight.  How  can 
w«  kiuiw  that  a  forty-horsB  power  ie 
aJwaya  equal  to  ibielf,  unless  we 
iWBUDie  that  all  horiies  ore  rif  equal 
strength  ?  It  is  cectain  that  I  is 
alwayx  equal  in  jmmber  to  i  ;  and 
where  the  mere  nuniber  of  objects, 
or  of  the  parts  nf  an  object,  without 
supponng  them  to  be  equivaleut  in 
any  other  respect,  ia  all  that  is 
material,  the  concluaiona  of  ariUl- 
metiq  eo  f  ar  as  tliey  go  to  tiiat  alone, 
are  true  without  iiniLture  of  hypo- 
thesis. There  are  fluch  oases  in 
statistics  ;  as,  for  instance,  an  inquiry 
into  the  amount  of  the  population  id 
any  ornntry.  It  is  indiffereut  to  that 
inquiry  whether  they  are  grown  peipla 
or  chiJdren,  strong  or  weak,  bdl  or 
siiort  i  the  only  thing  wo  want  to 
aacertain  is  their  number.  But  when- 
ever, from  equality  or  inequality  of 
nuniber,  equality  or  inequality  in  any 
(itliar  ro^ect  is  to  be  inferred,  arith- 
metiu  carried  into  such  inquiries  be- 
comes as  hypothetical  a  science  as 
geometry.  All  unita  nlu^tt  be  asBumed 
to  be  equal  in  that  other  reelect ;  and 
this  is  never  accurately  true,  for  one 
actual  pound  weight  is  not  exactly 
equal  to  another,  nor  one  measured 
mite's  length  to  anothi^r ;  a  nicer 
Wiliuict,  iir  more  acciu-atc  measuring 


iuatrumenta,  would  aJway?)  detect  some 
differKnce. 

What  is  commonly  called  mathp- 
matical  certainty,  therefore,  which 
comprises  the  twofold  conoeptiiin  of 
nnconditJonnl  truth  and  perfoM;  accu- 
racy, is  net  an  attribute  of  ajl  mathe- 
matical truths,  but  of  tboee  only 
which  relate  to  pure  Number,  bj* 
distinguished  from  Quantity  in  tho 
more  enlarged  eense  ;  and  only  si> 
long  as  we  aJjataJn  ftojn  suppowng 
tliat  the  niuiiliers  are  a  precise  index 
to  actual  quantities.  The  certiunty 
ueually  ascribed  to  the  conclusions 
of  geometry,  and  even  to  those  of 
mechanics,  is  nothing  whatever  but 
certainty  of  inference.  We  mui  have 
full  aesuraiioe  of  particular  results 
under  particular  eupputitlous,  but  we 
cannot  have  tlie  sante  asBurnnce  that 
these  suppositions  are  accurately  true, 
nor  that  they  include  &U  ^e  data 
which  may  exerciae  an  infloenca  over 
the  result  in  any  g 


§  4.  It  upi>eartj,  therefore,  that  tba 
method  of  all  Deductive  Sciences 
is  hypothetieaL  Thsy  proceed  by 
tracing  the  cooeequenoeB  of  certain 
assumptions ;  leaving  fui'  separata  con- 
sideration whether  the  OBBUmptMHUi 
are  true  or  not,  and  if  not  exactly  true, 
whetiier  they  are  a  aufOciently  oeai' 
approKimation  to  the  truth.  The 
reaaon  is  obvious.  Since  it  is  only  in 
questions   of  pure  number  that   the 

there,  only  so  long  as  no  couclnsions 
except  purely  iiuuierica]  men  ai'e  to  be 
founded  on  them ;  it  must,  in  all  other 
cases  nf  deductive  InvesUgatioDi  fonu 
a  part  of  the  inquiry  to  determine 
how  much  ijie  assumptions  want  of 
being  exactly  true  in  the  case  in  hanil. 
This  is  generally  a  matter  of  nbsen'a- 
tioD,  lobe  reisaledineveryfrbsli  case  ; 
Or  if  it  has  to  be  settled  by  argument 
instead  of  observation,  may  require  in 
every  different  case  different  evidence, 
and  present  every  dcgni!  of  diSiiilty, 
from  the  lowest  to  the  higliust.  But 
the  other  pait  of  the  ptoctaa  -  namely, 
to  deterrniiie  whitt  vK-  limy  be  ei.ii- 
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oluiiad  if  we  find,  and  in  proportion  as 
we  find,  the  assumptions  to  be  true — 
may  be  performed  once  for  all,  and 
the  results  hdd  ready  to  be  employed 
ts  the  occasions  turn  up  for  use.  We 
thus  do  all  beforehand  that  can  be  so 
done,  and  leave  the  least  possible  work 
to  be  p^ormed  when  cases  arise  and 
press  for  a  decision.  This  inquiry 
into  the  inferences  which  can  be  drawn 
from  assumptions  is  what  properly 
oonstitutes  Demonstrative  Science. 

It  is  of  course  quite  as  practicable 
to  arrive  at  new  conclusions  from  facts 
assumed,  as  from  facts  observed ; 
from  fictitious,  as  from  real,  induc- 
tions. DeductioQ,  as  we  have  seen, 
consists  of  a  series  of  inferences  in 
this  form — a  is  a  mark  of  6,  h  ot  c,  c 
of  d,  therefore  a  is  a  mark  of  d,  which 
last  may  be  a  truth  inaccessible  to 
direct  observation.  In  like  manner 
it  is  allowable  to  say,  suppose  that  a 
were  a  mark  of  6,  b  of  c,  and  c  oi  d,  a 
would  be  a  mark  of  d,  which  last 
ocHiclusion  was  not  thought  of  by 
those  who  laid  down  the  premises. 
A  ^stem  of  propositions  as  compli- 
cated as  geometry  might  be  deduced 
from  assumptions  which  are  false  ;  as 
was  done  by  Ptolemy,  Descartes,  and 
others,  in  their  attempts  to  explain 
synthetically  the  phenomena  of  the 
solar  system  on-  the  supposition  that 
the  apparent  motions  <^  the  heavenly 
bodies  were  the  real  motions,  or  were 
produced  in  some  way  more  or  less 
different  from  the  true  one.  Some- 
times the  same  thing  is  knowingly 
done  for  the  purpose  of  showing  the 
falsity  of  the  assumption ;  which  is 
called  a  reductio  ad  ahsurdum.  In 
such  cases  the  reasoning  is  as  fol- 
lows :  a  is  a  mark  of  b,  and  h  oi  c; 
now  if  c  were  also  a  mark  of  c2,  a 
would  be  a  mark  of  d ;  but  d  is 
known  to  be  a  mark  of  the  absence  of 
a  ;  consequently  a  would  be  a  mark 
of  its  own  absence,  which  is  a  contra- 
diction ;  therefore  c  is  not  a  mark  of  d, 

§  5.  It  has  even  been  held  by  some 
writers  that  all  ratiocination  rests  in 
the  last  resoit  on  a  I'eductio  ad  ah- 


surdum,  since  the  way  to  enforce 
assent  to  it,  in  case  of  obscurity,  would 
be  to  show  that  if  the  conclusion  be 
denied  we  must  deny  some  one  at 
least  of  the  premises,  which,  as  they 
are  all  supposed  true,  would  be  a  con- 
tradiction. And  in  accordance  with 
this,  many  have  thought  that  the 
peculiar  nature  of  the  evidence  of 
ratiocination  consisted  in  the  impos- 
sibility of  admitting  the  premises  and 
rejecting  the  conclusion  without  a 
contradiction  in  terms.  This  theory, 
however,  is  admissible  as  an  explana^ 
tion  of  the  grounds  on  which  ratiocina- 
tion itself  rests.  If  any  one  denies 
the  conclusion  notwithstanding  his 
admission  of  the  premises,  he  is  not 
invc^ved  in  any  direct  and  express 
contradiction  until  he  is  compelled  to 
deny  some  premise ;  and  he  can  only 
be  forced  to  do  this  by  a  reductio  ad 
ahsurdum,  that  is,  by  another  ratioci- 
nation :  now,  if  he  denies  the  validity 
of  the  reasoning  process  it«elf,  he  can 
no  more  be  forced  to  assent  to  the 
second  syllogism  than  to  the  first.  In 
truth,  therefore,  no  one  is  ever  forced 
to  a  contradiction  in  terms :  he  can 
only  be  forced  to  a  contradiction  (or 
rather  an  infringement)  of  the  funda- 
mental  maxim  of  ratiocination,  namely, 
that  whatever  has  a  mark,  has  what  it 
is  a  mark  of  ;  or,  (in  the  case  of  uni- 
versal propositions,)  that  whatever  is 
a  mark  of  anything,  is  a  mark  of  what- 
ever else  that  thing  is  a  mark  of. 
For  in  the  case  of  every  correct  argu- 
ment, as  soon  as  thrown  into  the 
syllogistic  form,  it  is  evident  without 
the  aid  of  any  other  syllogism,  that  he 
who,  admitting  the  premises,  fails  to 
draw  the  conclusion,  does  not  conform 
to  the  above  axiom. 

We  have  now  proceeded  as  far  in 
the  tiieory  of  Deduction  as  we  can 
advance  in  the  present  stage  of  our 
inquiry.  Any  further  insight  into  the 
subject  requires  that  the  foundation 
shall  have  been  laid  of  the  philosophic 
theory  of  Induction  itself  ;  in  which 
theory  that  of  Deduction,  as  a  mode 
of  Induction,  which  we  have  now 
shown  it  t()  be,  will  assume  B^uto^w^- 


oualy  tlje  place  wllioh  belonga  lo  it, 
niid  will  ruceive  its  nhnre  of  \Fliatever 
light  may  be  thrown  npun  thn  great 
intellBotualoperatiQU  of  which  it  faniis 
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S  1.  Polemical  discunion  ia  fnreign 
til  the  plan  of  thin  wotk.  But  nil 
opinion  which  Btandu  in  need  of  nrnch 
illuatrntian  con  often  receive  it  moat 
effectiiiJly,  and  lessC  tediQusIy,  in  the 
form  ol  a  defeoce  ogaioBt  objectiona 
And  on  subjecta  conceniing  which 
EpMiulative  minds  ate  still  divided,  a. 
wiiter  does  but  half  his  duty  by 
stating  his  own  doctrine,  if  be  does  not 
aim  examioe,  and  to  the  best  of  his 
ability  judge,  those  of  other  thinkers. 

In  the  dissertation  whioh  Mr. 
Herbert  Speneer  has  prefixed  to  his, 
in  many  respects,  highly  philo»^hical 
treatise  on  the  mind,  he  criticises 
some  itf  the  doctrines  rif  tlie  two  pre- 
ceding chapters,  and  propounds  a 
theory  of  his  own  on  the  snbjact  of 
Hrat  principles.  Mr.  Spencer  agrees 
with  me  in  considering  axioms  to  bo 
"  simply  onr  earliest  inductions  from 
experience."  But  he  differs  from  me 
"  widely  as  to  the  worth  of  the  test  of 
inconceivablenesa. "  He  tliinks  that 
it  ix  the  ultimate  test  of  all  beliefa. 
He  arrives  at  this  concluaion  by  two 
steps.  First,  we  never  can  have  any 
stronger  ground  for  behe  ving  anything 
than  that  the  belief  of  it  "invariably 
eiists."  Whenever  any  fact  or  pro- 
position is  iuvariaJjIy  believed — that 
IS,  if  1  understand  Mr.  Spencer  rightly, 
believed  by  all  penonu,  and  by  one- 
self at  all  times—it  is  entitled  to  bo 
received  as  otie  of  the  primitive  truths 
or  original  premisea  of  our  knowledge. 
Secondly,  the  criterion  by  which  we 
decide  whether  anything  is  invariably 

*  frintiiilia  ef  Pigrliiiieu!/, 


believed  lo  be  true  \s  our  inability  to 
live  it  as  false.  "The  ini'on- 
ceivability  of  its  negation  is  tho  test 
by  which  we  ascsrtunwhethera  given 
belief  invariably  exists  or  noC" 
"  For  our  primary  beliefs,  the  fact  of 
invariable  existence,  tested  by  an 
abortive  effort  to  cause  their  non- 
existence, is  tlie  only  reason  aBsigti- 
'■  ■'  He  thinks  this  the  sole  ground 
ir  beUef  in  oor  own  sensatbns. 
tf  I  believe  that  I  feel  cold.  I  only 
(e  this  as  true  because  I  eonnnC 
conceive  that  I  tan  not  feeling  cold. 
"  While  the  profxiaition  remains  tme, 
'^'  nejjation  of  it  remains  inconoeiv- 
1."  There  are  numerous  other  be- 
liefs which  Mr.  Spencer  considers  U'    ' 

an  the  some  basis,  being  chiefly 
those,  or  a  part  of  those,  which  the 
metaphysicians  of  the  Heid  and 
Stewart  school  consider  ns  truths  uf 
ediate  intuition.  That  there  ex- 
i  material  world  ;  that  this  is  the 
very  world  which  we  directly  and  im- 
mediately perceire,  and  not  merely  the 
hidden  cause  of  our  perceptions  ;  that 
Space,  Time,  Force,  Extension,  Figure, 

but  objective  realitie« ;  are  n^orded 
by  Mr.  Spencer  as  truths  known  by 
the  inconceivableness  of  their  n^o- 
tivea.  We  cannot,  he  says,  by  any 
effort,  conceivethese  objects  <rf  thought 
as  mere  states  of  our  mind  ;  as  not 
having  an  existence  exteriud  to  us. 
Their  real  existence  itt,  therefore,  as 
certain  as  our  sensations  UiemselveB. 
The  truths  which  are  the  subject  of 
direct  knowledge,  being,  according  to 
this  doctrine,  known  to  be  truths  only 
by  the  incouceivability  of  their  n^^ 
tii>o,  and  the  truths  which  are  not 
the  object  of  direct  knowledge,  being 
tcnown  as  inferences  from  those  which 
are :  and  those  itiferenoes  being  be- 
lieved to  follow  from  the  premiseB 
only  because  we  cannot  cancel  ve  them 
not  to  follow,  inconceivability  is  thus 
the  ultimate  ground  of  all  assured 
beliefs. 

Thus  far  there  is  no  very  wide  dif- 
ference between  Mr.  Spencer's  doc- 
trine and  tlie  iirdinary  one  of  philo- 
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sophers  of  the  intuitive  school,  from 
Descartes  to  Dr.  Whewell ;  but  at 
this  point  Mr.  Spencer  diverges  from 
them.     For  he  does  not,  like  them, 
set  up  the  test  of  inconceivability  as 
infallible.     On  the  contrary,  he  holds 
that  it  Tmay  be  fallacious,  not  from 
any  fault  in  the  test  itself,  but  because 
"  men  have  mistaken  for  inconceivable 
things  some  things  which  were  not 
inconceivable."     And  he  himself,  in 
this  very  book,  denies  not  a  few  pro- 
positions usually  regarded  as  among 
the  most  marked  examples  of  truths 
ivhose   negations    are   inconceivable. 
But  occasional  failure,  he  says,  is  in- 
cident to  all  tests.     If  such  failure 
vitiates  "the  test  of  inconceivable- 
ness,'*  it  "must  similarly  vitiate  all 
tests  whatever.     We  consider  an  in- 
ference logically  drawn  from  estab- 
lished premises  to  be  true.     Yet  in 
millions  of  cases  men  have  been  wrong 
in  the  inferences  they  have  thought 
thus  drawn.     Do  we  therefore  argue 
that  it  is  absurd  to  consider  an  infer- 
ence true  on  no  other  ground  than 
that  it  is  logically  drawn  from  estab- 
lished premises  ?    No  :   we   say  that 
though  men  may  have  taken  for  logi- 
cal inferences   inferences  that  were 
not  logical,  there  nevertheless  are  logi- 
cal inferences,  and  that  we  are  justi- 
fied in  assuming  the  truth  of  what 
seem  to  us  such,  until  better  instructed. 
Similarly,    though    men    may    have 
thought   some   things    inconceivable 
which  were  not  so,  there  may  still  be 
inconceivable  things  ;  and  the  inabil- 
ity to  conceive  the  negation  of  a  thing 
may  still  be  our  best  wari*ant  for  be- 
lieving it.  .  .  .  Though  occasionally 
it  may  prove  an  imperfect  test,  yet, 
as  our  most  certain  beliefs  are  capable 
of  no  better,  to  doubt  any  one  belief 
because  we  have  no  higher  guarantee 
for  it  is  really  to  doubt  all  beliefs." 
Mr.  Spencer's  doctrine,  therefore,  does 
not  erect  the  curable,  but  only  the 
incurable  limitations  of  th^  human 
conceptive  faculty  into  laws  of  the 
outward  universe. 

§  i.  The  doctrine  that  "a  belief 


which  is  proved  by  the  inconceivable- 
ness  of  its  negation  to  invariably 
exist  is  true,"  Mr.  Spencer  enforces 
by  two  arguments,  one  of  w^hich  may 
be  distinguished  as  positive,  and  the 
other  as  negative. 

The  positive  argument  is,  that  every 
such  belief  represents  the  aggregate 
of  all  past  experience.  "Conceding 
the  entire  truth  of"  the  "position, 
that  during  any  phase  of  human  pro- 
gress, the  ability  or  inability  to  form 
a  specific  conception  wholly  depends 
on  the  experiences  men  have  had ; 
and  that,  by  a  widening  of  their  ex- 
periences, they  may,  by  and  by,  be 
enabled  to  conceive  things  before  in- 
conceivable to  them,  it  may  still  be 
argued  that  as,  at  any  time,  the  best 
warrant  men  can  have  for  a  belief  is 
the  perfect  agreement  of  all  pre-exist- 
ing experience  in  support  of  it,  it 
follows  that,  at  any  time,  the  incon- 
ceivableness  of  its  negation  is  the 
deepest  test  any  belief  admits  of .  .  .  . 
Objective  facts  are  ever  impressing 
themselves  upon  us ;  our  experience 
is  a  register  of  these  objective  facts  ; 
and  the  inconceivableness  of  a  thing 
implies  that  it  is  wholly  at  variance 
with  the  register.  Even  were  this 
all,  it  is  not  clear  how,  if  every  truth 
is  primarily  inductive,  any  better  test 
of  truth  could  exist.  But  it  must  be 
remembered  that  whilst  many  of  these 
facts  impressing  themselves  upon  us 
are  occasional,  whilst  others  again 
are  very  general,  some  are  universal 
and  unchanging.  These  universal 
and  unchanging  facts  are,  by  the 
hypothesis,  certain  to  establish  beliefs 
of  which  the  negations  are  incon- 
ceivable ;  whilst  the  others  are  not 
certain  to  do  this ;  and  if  they  do, 
subsequent  facts  will  reverse  their 
action.  Hence  if,  after  an  immense 
accumulation  of  experiences,  there 
remain  beliefs  of  which  the  negations 
are  still  inconceivable,  most,  if  not  all 
of  them,  must  correspond  to  universal 
objective  facts.  If  there  be  .  .  .  cer- 
tain absolute  uniformities  in  nature  ; 
if  these  uniformities  produce,  as  they 
must,  absolute  uniformities  in  our  eiL- 


perience  ;  and  1!  .  ,  .  theae  atuiolute 
lUuFDrmities  in  our  GXperieQce  dJEiible 
na  frum  conceiving  the  negatioua  of 
them  ;  Ihen  answering  to  each  ab- 
Boliito  unifonnitj  in  nature  which  we 
can  cngniee.  there  inHEt  exist  in  as  a 
l)eHrf  of  which  the  negation  'a  moon- 
oelvable,  and  which  is  nbaolutelj  truE. 
IQ  this  wide  range  of  cases  subjective 
incnnceivableneas  most  ooireamnd  to 
objdctise  iinpossihility.  Further  ex- 
perience will  produce  carrespondenoe 
where  it  may  not  yet  exi<<t ;  and  we 
may  expect  the  correspondence  to  ba- 
le nltimataly  complete.     In  nearly 


of  a 


allot 


» this  U 


bof  ir 


lableU' 


^hich  is  the  mo^t  that  any  test  can 
do." 

To  tMa  I  answer,  Gret,  that  it  is 
by  no  means  true  that  the  inconceiv- 
ability, by  us,  of  the  negative  of  a 
prcpposition  provea  all,  or  even  any, 
"  pre-exiating  eiperJence "  to  he  in 
favonr  of  the  affirmative.  There  may 
have  beennosiich  pre-existing  experi- 
ences, bnt  only  a  miataken  supposi- 
tion of  experience.  How  did  the  tn- 
conceivohtlity  uf  antipodes  prove  tliat 
experience  had  given  Any  testimoTiy 
against  their  pOTsibHityl  How  did 
the  incapacity  men  felt  of  conceiving 
EUnsat  otherwise  than  as  a  motion  of 
the  sun,  represent  any  "  net  result " 
of  txperienco  in  aui^rt  of  its  being 
n  and  not  the  earth  that  moves  ? 


It 


;  that  i: 


aemso,  id  is  only  a  superKcial  rcsem- 
hlance  of  experience.  The  only  thing 
poved  with  regard  to  real  experience 
IB  the  negative  fact  that  men  have 
not  hod  it  of  the  Idud  which  would 
have  mode  the  incoocetvable  proposi- 
tion conceivable. 

Next :  Even  if  it  were  true  that  in- 
conceivablBness  represents  the  net 
reanlt  of  aJlpastexperience,  why  should 
we  atop  at  the  representative  when  wa 
can  get  at  the  thing  repreaented?  It 
our  incflpncitj  tu  tuucei\B  the  negation 


truth,  I 


m  Euppoaitinn  it  proof  of  its 
wauaa  proving  that  our  es- 
haa  hitherto  been  unifdim  in 
ita  favour,  the  real  evidenue  fur  the 
supposition  is  not  the  inconceivnble- 
nesa,  but  the  uniformity  of  experience. 
Now  this,  which  is  the  rabatnnfJal 
and  only  proof.  Is  directly  accessible. 
We  are  not  obliged  to  presume  it  from 
an  incidental  couaequenee.  If  all  past 
experience  is  in  favour  of  a  belipf,  let 
this  be  stated,  and  the  belief  opeiiN 
rested  on  that  ground ;  after  whiim 
the  question  ansra,  what  that  ftwt 
may  be  worth  as  evidence  of  its  troth  T 
For  uniformity  of  eXperienoa  is  evi- 
dence in  very  different  degrees :  ia 
aome  cases  it  is  strong  evidence,  fn 
others  weak,  in  others  it  somtely 
amounta  to  evident^  at  all  That  Ui. 
metnla  sink  in  water,  was  on  unifofra 
experience,  Snim  the  origin  rf  tlte 
human  race  to  tlie  discovery  of  potM- 
Bium  in  the  present  Century  by  Stt 
Hnmphry  Davy.  That  all  swana  are 
white,  was  au  uniform  experiencedown 
to  the  discovery  of  Australia.  In  the 
few  cases  in  which  uniformity  of  ex- 
perience doea  amount  to  the  atrongtst 
poaaible  proof,  aa  with  such  propofd* 
tions  OS  these,  Two  atraight  Btias  can- 
not enclose  a  space.  Every  cverft  hns 
a  canae,  it  Is  not  becauae  their  nega- 
tions  are  inconceivable,  whidi  is  not 
alwa^  the  fact,  but  because  the  ex- 
perience, which  hoH  been  thus  uniform, 
pervades  all  nature.  It  will  be  shown 
in  the  follovring  Book  that  none  of 
the  conolusiona  either  of  induction  or 
of  deduction  can  he  considered  certain, 
except  BH  far  as  their  truth  is  shown 
to  be  inseparably  bound  up  with  truths 
of  this  class. 

I  maintain  then,  first,  that  unifor- 
mity of  past  experience  ia  vei7  far 
frcm  being  universally  a  criterion  of 
truth.  But,  secondly,  inconceivable- 
ness  Is  still  farther  from  being  a  test 
even  of  that  test.  Uniformity  <rf 
contrary  experience  ia  only  One  of 
manycauaesuf inconceivabihty.  Tra- 
dition handed  down  from  K  period  nf 
more  limited  knowledge  is  one  of  tlte 
cumnioneBt.     The  mere  f.-miiliarity  of 
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one  mode  of  production  of  a  pheno- 
menon often  suffices  to  Make  every 
other  mode  appear  inconceivable. 
Whatever  cotinects  tt^ro  ideas  by  a 
strong  association  may,  ftnd  oonti- 
ntially  does,  render  their ,  separation 
iii  thought  impossible ;  as  Mr.  Spencer 
in  other  parts  of  his  speculations  fre- 
qnently  recognises.  It  was  not  for 
want  m  experience  that  the  Cartesians 
were  unable  to  conceive  that  one  body 
could  produce  motion  in  another  with- 
out contact.  They  had  as  much  ex- 
perience, of  other  modes  of  producing 
motion  as  they  had  of  that  mode. 
The  planets  had  revolved,  and  heavy 
bodies  had  fallen,  every  hour  of  their 
lives.  But  they  fancied  these  pheno- 
mena to  be  produced  by  a  hidden 
machinery  which  they  did  not  see, 
because  without  it  they  were  unable 
to  conceive  what  they  did  see.  The 
incc^hceivableness,  instead  of  represent- 
ing their  experience,  dominated  and 
overrode  their  experience.  Without 
d'^elling  further  on  what  I  have 
tenned  the  positive  argument  of  Mr. 
Spencer  in  support  of  his  criterion  of 
truth,  I  pass  to  his  negative  argument, 
on  whicn  he  lays  more  stress. 

S  3.     The  negative  argument  is, 
tliat,  whether  inconceivability  be  good 
evidence  or  bad,  no  stronger  evidence 
b  to  be  obtained.     That  what  is  in- 
conceivable cannot  be  true  is  postu- 
lated in  every  act  of  thought.    It  is 
the  foundation  of    all    our  original 
premises.     Still  more  it  is  assumed  in 
all  conclusions  from  those  premisea 
The  invariability  of  belief,  tested  by 
the  inconceivablenesB  of  its  negation, 
"is  our  sole  warrant  for  every  de- 
monstration.    Logic  is  simply  a  syste- 
matisation  of  the  process  by  which  we 
indirectly  obtain    this   warrant    for 
beliefs  that  do  not  directly  possess  it. 
To  gain  the  strongest  conviction  pos- 
sible respecting  any  complex  fact,  we 
either  analytically  descend  from  it  by 
successive  steps,  each  of  which  we 
unconsciously  test  by  the  inconceiv- 
ableness  of  its  negation,  until  we  reach 
some  axiom  or  truth  which  we  have 


similarly  tested ;  or  we  synthetically 
ascend  from  such  axiom  or  truth  by 
such  steps.     In  either  case  we  connect 
some    isolated  belief  with  a    belief 
which  invariably  exists  by  a  series  of 
intermediate  beliefs  which  invariably 
exist."    The  following  passage  sums 
up  the  theory:  "When  we  perceive 
that  the  negation  of  the  belief  is  incon- 
ceivable, we  have  all  possible  warrant 
for  asserting  the  invariability  of  its 
existence  ;  and  in  asserting  this,  we 
express  alike  our  logical  justification 
of  it,  and  the  inexorable  necessity  we 
are  under  of  holding  it.  ,  .  .  .  We 
have  seen  that  this  is  the  assumption 
on  which  every  conclusion  whatever 
ultimately  rests.     We  have  no  other 
guarantee  for  the  reality  of  conscious- 
ness, of  sensations,  of  personal  exist- 
ence ;  we  have  no  other  guarantee  for 
any  axiom ;  we  have  no  other  guar- 
antee for  any  step  in  a  demonstration. 
Hence,  as  being  taken  for  granted  in 
every  act  of  the  understanding,  it 
must  be  regarded  as  the  Universal 
Postulate."      But  as  this  postulate 
which  we  are  under  an  **inexorable 
necessity  "  of  holding  true,  is  some- 
times false ;    as   **  beliefs  that  once 
were  shown  by  the  inconceivableness 
of  their  negations  to  invariably  exist 
have  since  been  found  untrue,"  and 
as  *' beliefs  thfct  now  possess  this  char- 
acter may  some  day  share  the  same 
fate  ;  "^the  Canon  of  belief  laid  down 
by  Mr.  Spencer,  is,  that  "the  most 
certain  conclusion**  is  that  "which 
involves    the    postulate    the    fewest 
times."     Reasoning,  therefore,  never 
ought  to  prevail  against  one  of  the 
immediate  beliefs,  (the belief  inMatter, 
in  the  outward  reality  of  Extension, 
Space,  and  the  like,)  because  each  of 
these  involves  the  postiilate  only  once; 
while  an  argument,  besides  involving 
it  in  the  premises,  involves  it  again  in 
every  step  of  the  ratiocination,  no  one 
of  the   successive   acts  of  inference 
being    recognised    as    valid    except 
because  we  cannot  conceive  the  con- 
clusion not  to  follow  from  the  pre- 
mises. 

It  will  be  convcT\\QXv\,  \«  \.^<ei  "Ccv^ 


V/6  REA8( 

Iwt  pni't  nf  thiR  argument  first.  In 
every  laaBoning,  Hocordiog  to  Mr. 
Spender,  the  flssumption  of  the  postu- 
tnte  is  renewed  at  eTery  etep.  At 
OBch  inference  we  jndge  that  tha  cod- 
oluaion  fallows  from  the  premiBeB,  our 
%dio  worrruit  for  tbat  judgrrjent  being 
thatwH  cannot  conceive  itnot  to  follow. 
ConBeqnently  if  the  poatulate  is  fal- 
lible, the  oonolusiotis  of  reoAoning  ore 
more  vitiated  by  that  uncertainty 
than  direct  intuitiona:  and  the  diapro- 
portion  ia  greater,  the  mure  minierous 
the  steps  of  the  aT|;uinent, 

To  teat  tills  doctrine,  let  ub  first 
suppose  an  argranent  conBiating  only 
uF  a  single  step,  <vhich  would  be  repre. 
eantad  by  one  Byllogism,    Thia  ai^i- 


in  the  preceding  chaptec 
what  the  atiHiunption  is.  It  ia,  that 
whatever  hns  a.  mark,  hoa  what  it  ia  a 
mark  of.  The  evidence  of  this  axiom 
I  aholl  not  consider  at  present ;  *  let 
iiH  BuppoBB  it  (with  Mr,  Spencer)  to  lie 
the  inconceivaUeness  of  ita  reverse. 

Let  US  now  add  a  second  step  to  tha 
orgiunont:  were([uire,whnt?  Another 
asBUmption  1  Nu  :  the  same  aaeump- 
tion  a  second  time ;  and  no  on  to  ii 
tliird  and  a  fonrtli.  T  coiiFi.'^h  1  <1'> 
not  see  liow,  oti  Mr  Sjjcnccr'i:  ■"■  ■ 
prinoiple«,tlierepetitionof  the  asf^uin]  ■ 
tiun  at  nil  weakens  the  forci;  <il'  llr 
argument.     If  it  were  neccHHiirv  lii> 

axiotn,  the  argument  would  no  doubt 
be  weakened,  sinoe  it  would  be  necea 
BOFj  to  its  validity  that  both  oxlomi 
eboiild  be  true,  and  it  might  happei 
that  one  wbb  true  and  not  the  other  r 
making  two  chances  of  error  iiutead 
of  one.  But  since  it  is  the  same 
axiom,  if  it  ia  true  once  it  is  true  every 
time  ;  and  if  the  argument,  being  of 
a  hundred  links,  assumed  the  axiom  a 
hundred  times,  Cliese  hundred  asaump- 
tioDS  would  moke  but  one  chance  of 
error  among  them  all  It  is  satis- 
■  Mr.  Bpanccr  <s  mialskon  in  suppoalug 
me  to  claim  anjpoailiKr  "  Decoaaity  "  for 

hnve  cqrrectEd  tio  otjn™aIcm8  which  led 
lilm  into   that   mi«oi>prBli(mBloii   of  my 


factory  that  v/e  are  not  obliged  to 
BiippoHe  the  deductions  of  pure  mathe- 
matics to  be  among  ttie  must  uncertain 
of  argumentative  processes,  which  on 
Mr.  Spenoer'a  theory  they  could 
hardly  fail  to  be,  since  they  are  the 
long^.  But  the  number  of  etepa  in 
an  argument  dot's  not  aubtraot  from 
its  reUableneas,  if  no  -aevf  preiitaa,  ot 
au  uncertain  character,  are  taken  up 
by  the  way." 


IS  caae  Is  still  clei 

11  my  vIbw. 

be  truth  that  whstavor  has 

lBititfaanuirkot.1 

wholly 

■nrtworthr. 

Dd  dcrlvsa  Dons  of 

Its  evld' 

billtj  of  Uie  nogutiv 

1»  valid  up 

npition  of  tfiE  p™ 

t  is,  tha 
saio'iiW 

BMWiKi 

-or.  tnim 

ctioo.    ThtsNimlni- 
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To  speak  next  of  the  premises. 
Our  assurance  of  their  tnith,  whether 
they  be  generalities  or  individual 
facts,  is  grounded,  in  Mr.  Spencer's 
opinicm,  on  the  inconceivableness  of 
their  being  false.  It  is  necessary  to 
advert  to  a  double  meaning  of  the 
word  inconceivable,  which  Mr.  Spen- 
cer is  aware  of,  and  would  sincerely 
disclaim  founding  an  argument  upon, 
but  from  which  his  case  derives  no 
little  advantage  notwithstanding.  By 
inconceivableness  is  sometimes  meant 
inability  to  form  or  get  rid  of  an  idea; 
sometimes,  inability  to  form  or  get  rid 
of  a  bdief.  The  former  meaning  is 
the  most  conformable  to  the  analc^y 
of  language  ;  for  a  conception  always 
mexms  an  idea^  never  a  belief.  The 
wrong  meaning  of  "  inconceivable  "  is, 
however,  fully  as  frequent  in  philo- 
sophical discussion  as  the  right  mean- 
ing, and  the  intuitive  school  of  meta- 
physicians could  not  well  do  without 
either.  To  illustrate  the  difference, 
we  will  take  two  contrasted  examples. 
The  early  physical  speculators  con- 
sidered antipodes  incredible,  because 
inconceivabla  But  antipodes  were 
not  inconceivable  in  the  primitive 
sense  of  the  word.  An  idea  of  them 
could  be  formed  without  difficulty  : 
they  could  be  completely  pictured  to 
the  mental  eye.  What  was  difficult, 
and  as  it  then  seemed  impossible, 
was  to  apprehend  them  as  believable. 
The  idea  could  be  put  together  of 
men  sticking  on  by  their  feet  to  the 

be  admitted  that,  though  mere  oversights 
in  the  syllogistic  process,  like  errors  of 
addition  in  an  account,  are  special  to  the 
individual,  and  seldom  escape  detection, 
confusion  of  thought  produced  (for  ex- 
ample) by  ambiguous  terms  has  led  whole 
nations  or  ages  to  accept  fallacious  reason- 
ing as  valid.  But  this  very  fact  points  to 
causes  of  error  so  much  more  dangerous 
than  the  mere  length  of  the  process,  as 
quite  to  vitiate  tiie  doctrine  that  the  "test 
of  the  relative  validities  of  conflicting  con- 
clusions "  is  the  number  of  times  the  funda- 
mental postulate  is  involved.  Ou  the  cou- 
trary,  the  subject  on  which  the  trainn  of 
reasoning  are  longest,  and  the  assumption 
therefore,  of tenest  repeated,  are  in  general 
those  which  are  best  fortified  against  the 
really  formidable  causes  of  fallacy ;  as  in 
the  example  already  given  of  mathematics. 


under  side  of  the  earth ;  but  the 
belief  would  follow  that  they  must 
fall  off.  Antipodes  were  not  unima- 
ginable, but  they  were  unbelievable. 

On  the  other  hand,  when  I  endea- 
vour to  conceive  an  end  to  extension, 
the  two  ideas  refuse  to  come  tc^ether. 
When  I  attempt  to  form  a  conception 
of  the  last  point  of  space,  I  cannot 
help  figuring  to  myself  a  vast  space 
beyond  that  last  point.  The  com- 
bination is,  under  the  conditions  of 
our  experience,  unimaginable.  This 
double  meaning  of  inconceivable  it  is 
very  important  to  bear  in  mind,  for 
the  argument  from  inconceivableness 
almost  always  turns  on  the  alternate 
substitution  of  each  of  those  meanings 
for  the  other. 

In  which  of  these  two  senses  does 
Mr.  Spencer  employ  the  term,  when 
he  makes  it  a  test  of  the  truth  of  a 
proposition  that  its  negation  is  incon- 
ceivable? Until  Mr.  Spencer  ex- 
pressly stated  the  contrary,  I  inferred 
from  the  course  of  his  argument  that 
he  meant  unbelievable.  He  has,  how- 
ever, in  a  paper  published  in  the  fifth 
number  of  the  F(n'tnightLy  RevieWy  dis- 
claimed this  meaning,  and  declared 
that  by  an  inconceivable  proposition 
he  means  now  and  always,  "one  of 
which  the  terms  cannot,  by  any  effort, 
be  brought  before  consciousness  in  that 
relation  which  the  proposition  asserts 
between  them — a  proposition  of  which 
the  subject  and  predicate  offer  an  in- 
surmountable resistance  to  union  in 
thought."  We  now,  therefore,  know 
positively  that  Mr.  Spencer  always 
endeavours  to  use  the  word  inconceiv- 
able in  this,  its  proper  sense :  but  it 
may  yet  be  questioned  whether  his 
endeavour  is  always  successful ;  whe- 
ther the  other,  and  popular  use  of  the 
word  does  not  sometimes  creep  in 
with  its  associations,  and  prevent  him 
from  maintaining  a  clear  separation 
between  the  two.  When,  for  example, 
he  says,  that  when  I  feel  cold  I  can- 
not conceive  that  I  am  not  feeling 
cold,  this  expression  cannot  be  trans- 
lated into  •*  I  cannot  conceive  myself 
not  feeling  cold,"  for  it  is  evident  that 


I  pun  1  the  word  conceive,  therBforo, 
ia  hore  iwed  to  exprens  the  recognition 
□(  a  matter  of  fact — the  perception  of 
truth  or  falsehood ;  whicli  lapprebend 
to  \ie  exaotly  the  meaning  of  an  act  of 
belief,  aa  distinguished  from  simple 
conception.  Again,  Mr.  Spencer  calh 
the  attempt  to  conceive  something 
which  is  inconceivable  "an  abortive 
eSnCttocauae  the  non-exiatence  "  not 
of  a  conception  or  mental  representa- 
tion, but  uf  a  belief.  There  in  need, 
therefore,  to  revise  a  conaidBraJDla  part 
of  Mr,  Spencer's  language,  if  it  is  to 
be  kept  always  coniiistent  with  hin 
deflnition  of  inconceivability,  But  in 
truth  the  point  il  of  little  importance, 
nince  inconceivability,  in  Mr.  Spencer's 
theory,  is  only  a  test  of  truth,  inaamuch 
ax  it  ie  a  teat  of  believability.  The 
iuconceivablenesa  of  a  supposition  is 
tlie  extreme  case  of  its  unbelievability. 
Thin  is  tbe  very  foundation  of  Jrfr, 
,S|i.;iici'1''b  doctrine.  Tbe  invariability 
.if  tliB  belief  is  with  him  the  real 
({uarante*!.  The  attempt  to  conceive 
the  negative  la  made  in  order  to  test 
the  iiievitablenesB  of  the  belief.  It 
should  be  called,  an  nttempt  to  Mine 
the  negative.  When  Mr.  SpencEr  says 
that  while  looking  at  the  sun  a  man 
cannot  conceive  that  be  ia  looking  into 
daricnem,  he  Bhnuld  have  said  that  a 
man  cannot  bdiect  that  he  is  doing  an. 
Fur  it  is  surely  possible,  in  bioad  day- 
liljht,  to  imagine  oneeeif  looking  into 
darknees.*  As  Mr.  Spencer  himself 
says,  speaking  of  tbe  belief  of  our  own 
existence  :  "  That  he  might  not  exist, 
he  can  conceive  well  enough :  but 
that  he  does  not  exist,  be  finds  it  im- 
possible to  conceive,"  i,e.,  to  believe. 
So  that  the  etatement  resolves  itself 
into  this  \  Tiiat  I  exist  and  that  I 
have  Benuations,  I  Ijeliove,  because  I 
cannot  believe  otherwise.  And  in 
•  Mr,  BpoBcor  rottkoa  a  itUtinolion  bc- 

AoemD  that  thla  changa  of  the  erpreaslDU 
tc  the  Itirm  /  am,  jimt  mnrka  the  tisnaitloii 
from  wm^eptlon  to  beliuf.  and  that  thv 


this  case  every  one  mil  admit  that 
the  impoffiibility  ia  real.  Any  one'* 
present  aensations,  or  other  states  of 
subjective  conBdousnesa,  that  one  per- 
son inevitably  believes.  They  are 
facts  known  per  >e :  it  ia  impoBsibhj 
to  ascend  beyond  them.  Their  d^b- 
tive  ia  r«ally  unbelievaUe,  and  there- 
Eoro  there  is  never  any  question  about 
believing  it,  Mr.  Spencer's  theory  ia 
not  needed  for  these  truths. 

But  according  to  Mr.  Spencer  there 
are  other  beliefs,  relating  to  other 
things  than  our  own  lubjective  feel- 
ings, for  which  we  have  tlie  soma 
guarantee— which  are  in  a  similar 
manner  invariable  and  necessary. 
With  regard  to  these  other  beliefs, 
they  cannot  be  neoessary,  since  they 
do  not  always  eiist.  There  have  been, 
and  are,  many  per»one  who  do  not  be- 
lieve the  reahty  of  an  external  world, 
still  less  tbe  reality  of  extension  and 
figure  na  the  forma  of  that  external 
world  ;  who  dn  not  betieve  tiiat  apocb 
and  time  have  an  existence  indepen- 
dent of  tbe  mind — nor  any  other  of 
Mr.  Spencer'a  objective  mtuitions. 
The  negations  of  these  alleged  invari- 
able beliefs  are  not  unbelievable,  for 
they  are  believed.  It  may  be  main- 
tained, withoat  obvious  error,  tlmt 
we  cannot  iniagine  tangible  objects  tut 
mere  statea  of  our  own  and  other 
people's  cunBciouene«a  ;  that  the  per- 
ception of  them  irreeiBtibly  suggests 
to  UB  the  itiea  of  something  eitemal 
to  ourselves  ;  and  I  am  not  in  a  con- 
dition to  say  that  thia  is  not  the  fact 
(though  I  do  nut  think  any  one  ia  en- 
titled to  affirm  it  of  any  person  besides 
Wmaelf),  But  many  thinkers  have 
believed,  whether  they  could  ci 


r  not,  tl 


nurselven  as  material  ubjecta  ai 
modification!  of  cansciouaness ;  com- 
plex feelings  of  touch  and  of  muscu- 
lar action,  Mr.  Spencer  moy  think 
the  iuference  correct  from  the  un- 
imaginable to  the  unbelievable,  be- 
cause be  holda  that  belief  itself  is  bnt 
the  persistence  of  an  idea,  and  that 
what  we  can  succeed  in  iuiaginiug  we 
cannot  at  the  wornent  help  apprehend- 
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ing  aB  believable.  But  of  what  con- 
nequence  is  it  what  we  apprehend  at 
the  moment,  if  the  moment  is  in  con- 
tradiction to  the  permanent  state  of 
oar  mind?  A  person  who  has  been 
frightened  when  an  infant  by  stories 
of  ghosts,  though  he  disbelieves  them 
In  after  years,  (and  perhaps  never  be- 
lieVMl  them,)  may  be  unable  all  his 
life  to  be  in  a  dark  place,  in  circum- 
stances stimulating  to  the  imagination, 
without  mental  discomposure.  The 
idea  of  ghosts,  with  all  its  attendant 
terrors,  is  irresistibly  called  up  in  his 
mind  by  the  outward  circumstances. 
Mr.  Spencer  may  say,  that  while  he 
is  wider  the  influence  of  this  terror  he 
does  Qot  disbelieve  in  ghosts,  but  has 
a  temporary  and  uncontrollable  belief 
in  them.  Be  it  so ;  but  allowing  it 
to  be  so,  which  would  it  be  truest  to 
say  of  this  man  on  the  whole — that 
he  believes  in  ghosts,  or  that  he  does 
not  believe  in  taem  ?  Assuredly  that 
he  does  not  believe  in  them.  The 
case  is  similar  with  those  who  dis- 
believe a  material  world.  Though 
they  cannot  get  rid  of  the  idea ; 
though  while  looking  at  a  solid  object 
they  cannot  help  having  the  concep- 
tion, and  therefore,  according  to  Mr. 
Spencer's  metaph3rBics,  the  momentary 
belief,  of  its  externality ;  even  at  that 
moment  they  would  sincerely  deny 
holding  that  belief  :  and  it  would  be 
incorrect  to  call  them  other  than  dis- 
believers of  the  doctrine.  The  belief, 
therefore,  is  not  invariable ;  and  the 
test  of  inconceivableness  fails  in  the 
only  cases  to  which  there  could  ever 
be  any  occasion  to  apply  it. 

That  a  thing  may  be  perfectly  be- 
lievable, and  yet  may  not  have  be- 
come conceivable,  and  that  we  may 
habitually  believe  one  side  of  an  alter- 
native, and  conceive  only  in  the  other, 
is  familiarly  exemplified  in  the  state 
of  mind  of  educated  persons  respect- 
ing sunrise  and  sunset.  All  educated 
persons  either  know  by  investigation, 
or  believe  on  the  authority  of  science, 
that  it  is  the  earth  and  not  the  sun 
which  moves  :  but  there  are  probably 
few  who  habitually  conceive  the  pheno- 


menon otherwise  than  as  the  ascent 
or  descent  of  the  sun.  Assuredly  no 
one  can  do  so  without  a  prolonged 
trial ;  and  it  is  probably  not  easier 
now  than  in  the  first  generation  after 
Copernicus.  Mr.  Spencer  does  not 
say,  **  In  looking  at  sunrise  it  is  im- 
possible not  to  conceive  that  it  is  the 
sun  which  moves,  therefore  this  is 
what  everybody  believes,  and  we  have 
all  the  evidence  for  it  that  we  can 
have  for  any  truth."  Yet  this  would 
be  an  exact  parallel  to  his  doctrine 
about  the  belief  in  matter. 

The  existence  of  matter,  and  other 
Noumena,  as  distinguished  from  the 
phenomenal  world,  remains  a  question 
of  argmnent,  as  it  was  before ;  and 
the  very  general,  but  neither  necessary 
nor  universal,  belief  in  them,s  tands 
as  a  psychological  phenomenon  to  be 
explained,  either  on  the  hypothesis 
of  its  truth,  or  on  some  other.  The 
belief  is  not  a  conclusive  proof  of  its 
own  truth,  unless  there  are  no  such 
things  as  idola  tribUs ;  but  being  a 
fact,  it  calls  on  antagonists  to  show, 
from  what  except  the  real  existence 
of  the  thing  believed,  so  general  and 
apparently  spontaneous  a  belief  can 
have  originated.  And  its  opponents 
have  never  hesitated  to  accept  this 
challenge.*  The  amount  of  their 
success  in  meeting  it  will  probably 
determine  the  ultimate  verdict  of 
philosophers  on  the  question. 

§  4.  In  a  revision,  or  rather  recon- 
struction of  his  "Principles  of  Psy- 
chology," as  one  of  the  stages  or  plat- 
forms in  the  imposing  structure  of  his 
System  of  Philosophy,  Mr.  Spencer 
has  resumed  what  he  justly  terms  f 
the  "amicable  controversy  that  has 
been  long  pending  between  us  ;  "  ex- 
pressing at  the  same  time  a  regret, 
which  I  cordially  share,  that  "this 
lengthened  exposition  of  a  single  point 
of  difference,   unaccompanied  by  an 

*  I  have  myself  accepted  the  contest,  and 
fought  it  out  on  this  battle-ground,  in  the 
eleventh  chapter  of  An  Examination  of  Sir 
William  Hamilton's  Philosophy. 

t  Chap.  xl. 


exposition  of  the 
cnocurTL'nce,  unavuidahly  produoea  an 
appearance  nf  liiBHeiit  very  far  greater 
thin  that  which  exiate."  I  believe, 
with  Mr.  Spencer,  that  the  difference 
between  uh,  if  measured  by  our  con- 
cIuBioD9,  ia  "superficial  rather  than 
Bubstantial  ;  '*  aiid  the  valae  I  attach 
to  BO  great  an  amount  of  agreement, 
in  the  field  of  iLiialytic  psychology, 
with  a  tliinlter  of  his  force  and  depth, 
IB  eiich  lU  I  can  hardly  overstate.  But 
I  bIbo  agree  with  him  that  the  diSer- 
enoe  which  exists  in  uur  premines  u 
one  of  "  profound  irapartance,  philo- 
BopMcally  considered ; "  and  not  to 
be  diamisHed  while  any  part  of  the 
case  of  either  of  its  haa  nut  been  f  idly 
examined  and  discuBsed. 

In  hia  present  Btatement  of  the 
Universal  Postulate,  Mr.  Spencer  h.ia 
exchanged  his  former  expression, 
"  bellefn  which  invariably  exist, "  for 
the  following:  "cognitiona  of  which' 
tha  predicates  invai'iaibly  exist  along 
with  their  Buhjeeta."  And  he  says 
that  "an  abortive  effort  to  conceive 
the  negation  of  a  proposition,  shows 
that  the  cognition  expressed  is  one  of 
which  the  predicate  invariably  exists 
along  with  its  subject ;  and  the  dia- 
covery  that  the  predicate  invariably 
exial^  along  with  its  subject  is  tlie 
discovery  that  this  cognition  is  one  we 
are  compelled  to  accept"  Both  these 
ptumisea  of  Mr.  Spencer's  syllt^jism  I 
HUi  able  to  absent  to,  but  in  difierent 
Benaee  of  the  middle  term.  If  the 
invariable  existence  of  the  predicate 
along  with  its  subjiwt  is  to  be  under- 
stood ■     ■'  ■     ■    * 


iistence 


ilNati 


F'tttional  experience,  I  of  coutbo  admit 
that  this,  once  ascertained,  compels  us 
to  accept  the  proposition  :  but  then  I 
do  not  admit  that  the  tiulure  of  an 
attempt  to  conceive  the  negative 
proves  the  predicate  to  be  always  co- 
existent with  the  subject  in  actual 
Nature,  If,  on  the  other  band,  (which 
I  believe  to  be  Mr.  Spencer's  mean- 
ing,] tlie  invariable  existence  of  the 
t're<tIcBtp  alr>nt'  ivitli  the  subject  if  to 


be  understijort  only  of  <rar  oonceptive 
faculty,  i.e.  that  the  one  ia  inseparable 
from  theothcr  iu  ourthoughts  ;  then, 
indeed,  the  inability  to  separate  the 
two  ideas  proves  their  inseparable  cnu- 
junction,  heiit  and  now  in  the  mind 
which  bos  failed  in  the  attempt ;  but 
this  inseparability  in  thought  does  not 
prove  a  corresponding  inseparability 
iu  fact,  not  even  in  the  thoughts  of 
utlier  people,  ur  uf  the  saiue  person  in 
a,  possible  future. 

"  That  some  propoaitionB  have  been 
wrongly  accepted  as  true,  because 
their  negations  were  supposed  incon- 
ceivable when  they  were  not,"  does 
not,  in  Mr.  Spencer's  opinion,  "din- 
prove  the  validity  of  the  test  j "  not 
only  because  any  teat  whatever  "ia 
liable  to  yield  untrue  reaulta,  either 
from  incapacity  or  frntn  carelessness 
in  those  who  use  it,"  but  because  tho 
propoaitions  in  question  "  were  com- 
plex propositions,  not  to  be  establishml 
by  a  test  applicable  to  propositions  no 
further  decomposable."  "A  teat  legi- 
timately applicable  to  a  simple  pro- 
[ffisition  the  subject  and  predicate  of 
which  ore  in  direct  relabonj  cannot 
be  legitimately  applied  to  a  complex 
proposition,  the  subject  and  predicate 
uf  which  are  indirectly  related  through 
the  many  aimplopropositioQS  implied." 
"That  things  which  are  equal  to  the 
same  thing  are  eijual  to  one  another, 
is  &  fact  which  can  be  known  by  direct 
comparison  of  actual  or  ideal  relations. 
.  .  .  ,  But  that  the  square  of  the 
hypothenuse  of  a  right-angled  triangle 
equals  the  sum  of  the  si|uareB  of  uie 
other  two  sides,  cannot  be  known 
immediately  by  oomparison  of  two 
states  of  consciousness ;  here  the 
truth  can  be  reached  only  mediately, 
thnnigh  a  series  of  simple  judgments 
respecting  the  likenesses  or  unlike- 
neaaes  of  certain  relations."  More- 
over, even  when  the  proposition  admits 
of  being  tested  by  immediate  con- 
sciousness, people  often  neglect  to  du 
it.  A  achoolboy,  in  adding  np  a 
column  of  figures,  will  say  "85  and 
"  "~"  46,"  though  this  ii     -  •^-  --• 
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when  35  and  9  are  really  called  up 
before  it ;  but  this  is  not  done.     And 
not  only  schoolboys,  but  men  and 
thinkers,  do  not  always  "  distinctly 
translate  into  their  equivalent  states 
of  consciousness  the  words  they  use.'* 
It  is  but  just  to  give  Mr.  Spencer's 
doctrine  the  benefit  of  the  limitation 
he  claims,  viz.  that  it  is  only  applicable 
to  propositions  which  are  assented  to 
on  simple  inspection,  without  any  in- 
tervening media  of  proof.     But  this 
limitation  does  not  exclude  some  of 
the  most  marked  instances  of  proposi- 
tions now  known  to  be  false  or  ground- 
less,  but  whose  negative   was  once 
found  inconceivable :  such  as,  that  in 
simrise  and  sunset  it  is  the  sun  which 
moves ;    that  gravitation  may  exist 
without  an  intervening  medium ;  and 
even  the  case  of  antipodes.     The  dis- 
tinction drawn  by  Mr.  Spencer  is  real ; 
but,  in  the  case  of  the  propositions 
classed  by  him  as  complex,  conscious- 
ness, until  the  media  of  proof  are 
supplied,  gives  no  verdict  at  all :  it 
neither  declares  the  equality  of  the 
square  of  the  hypothenuse  with  the 
sum  of  the  sqvi^res  of  the  sides  to  be 
inconceivable,  nor  their  inequality  to 
be  inconceivable.    But  in  all  the  three 
cases  which  I  have  just  cited,  the  in- 
conceivability seems  to  be  apprehended 
directly ;   no  train  of  argument  was 
needed,  as  in  the  case  of  the  square  of 
the  hypothenuse,  to  obtain  the  verdict 
of  consciousness  on  the  point.    Neither 
is  any  of  the  three  a  case  like  that  of 
the  schoolboy's  mistake,  in  which  the 
mind  was  never  really  brought  into 
contact  with  the  proposition.     They 
are  cases  in  which  one  of  two  opposite 
predicates,  onero  adepectUf  seemed  to 
be  incompatible  with  the  subject,  and 
the   other,    therefore,    to  be  proved 
always  to  exist  with  it.* 

,  *  In  one  of  the  three  cases,  "Sir.  Spencer, 
to  my  DO  small  surprise,  thinks  that  the 
belief  of  mankind  '*  cannot  be  rightly  said 
to  have  undergone"  the  change  I  allege. 
Mr.  Spencer  himself  still  thinks  we  are  un- 
able to  conceive  gravitation  acting  through 
empty  space.  "If  an  astronomer  vowed 
that  he  could  conceive  gravitative  force  as 
exercised  through  space  absolutely  void, 


As  now  limited  by  Mr.  Spencer, 
the  ultimate  c(^[nitions  fit  to  be  sub- 
mitted to  his  test  are  only  those  of  so 
universal  and  elementary  a  character 
a«  to  be  represented  in  the  earliest 
and  most  unvarying  experience,  or 
apparent  experience,  of  ah  mankind. 
In  such  cases  the  inconceivability  of 
the  negative,  if  real,  is  accounted  for 
by  the  experience  :  and  why  (I  have 
asked)  should  the  truth  be  tested  by 
the  inconceivability,  when  we  can  go 
farther  back  for  proof — namely,  to 
the  experience  itself?  To  this  Mr. 
Spencer  answers,  that  the  experiences 
cannot  be  all  recalled  to  mind,  and  if 
recalled,  would  be  of  unmanageable 
multitude.  To  test  a  proposition  by 
experience  seems  to  him  to  mean  that 
"  before  accepting  as  certain  the  pro- 
position that  any  rectilineal  figure 
must  have  as  many  angles  as  it  has 
sides,"  I  have  "to  think  of  every 
triangle,  square,  pentagon,  hexagon, 
&c.,  which  I  have  ever  seen,  and  to 
verify  the  asserted  relation  in  each 
case."  I  can  only  say,  with  surprise, 
that  I  do  not  understand  this  to  be 
the  meaning  of  an  appeal  to  experi- 
ence. It  is  enough  to  know  that  one 
has  been  seeing  the  fact  all  one's  life, 
and  has  never  remarked  any  instance 
to  the  contrary,  and  that  other  people, 
with  every  opportunity  of  observation, 

my  private  opinion  would  be  that  he  mis- 
took the  nature  of  conception.  Conception 
implies  representation.  Here  the  elements 
of  the  representation  are  the  two  bodies 
and  an  agency  by  which  either  affects  the 
other.  To  conceive  this  agency  is  to  re- 
present it  in  some  terms  derived  from  our 
experiences — that  is,  from  our  sensations. 
As  this  agency  gives  us  no  sensations,  we 
are  obliged  (if  we  tiy  to  conceive  it)  to  use 
symbols  idealised  from  our  sensations — 
imponderable  units  forming  a  medium." 

If  Mr.  Spencer  means  that  the  action  of 
gravitation  gives  us  no  sensations,  the 
assertion  is  one  than  which  I  have  not  seen, 
in  the  writings  of  philosophers,  many  more 
startling.  What  other  sensation  do  we 
need  than  the  sensation  of  one  body  moving 
towards  another?  "The  elements  of  the 
representation"  are  not  two  bodies  and 
an  "agency,"  but  two  bodies  and  an 
effect,  viz.  the  fact  of  their  approaching 
one  another.  If  we  are  able  to  conceive  a 
vacuum,  is  there  any  difficulty  in  conceiv- 
ing a  body  faUiiig  to  tYwa  oox^^tv  V\\\^>x^\5v.\ 


nnnuiiuoualy  Joulare  the  siime  thing. 
It  IB  true,  even  this  experieuce  niaj 
ba  insufficient,  and  an  it  might  be 
even  if  I  could  noail  to  minil  every 
inatanm  of  it :  but  its  inBufficiency, 
insieftd  of  beiii);  brought  to  light,  in 
diifuieed,  if,  instead  of  sifting  the 
expetienoa  iteeif,  I  Appeal  to  %  test 
whioh  beoTB  no  relation  to  the  ga" 
ciency  of  ths  expE^Hence,  but,  at  t 
mont,  only  to  its  fomiliaiity.  Thi 
reniarka  do  not  lose  their  force  ev 
if  we  believe,  with  Mr.  Spencer,  that 
mental  tendencies  originally  derived 
from  experience  impress  thenuslves 
penoimently  on  the  oerebro]  atnicture 
and  are  transmitted  bf  inheritnnoe, 
90  that  modes  of  thinking  which  are 
iicquirBd  by  the  race  beoime  innate 
and  A  priori  in  the  individual,  thus 
representing,  in  Mr.  tjpenoer's  opinion, 
the  uxpaiienca  of  hia  progenitors,  in 
addition  to  his  own.  All  that  would 
follow  from  this  is,  (hat  a  convioti 
might  be  really  innate,  i.B.  prior 
individual  experience,  and  yet  not  be 
true,  since  tbo  inherited  tendency  to 
aocept  it  uny  have  been  oHi^nBlly 
the  result  of  other  causes  tiian  its 

Mr.  Spencer  would  have  a  much 
stronger  case  if  he  could  really  Bbow 
that  the  evidence  of  Iteoaonicg  reats 
on  the  Postulate,  or,  in  other  wordi 
that  we  believe  that  a  ouncluaio 
foUovs  from  premiaes  only  because 
wo  cannot  conoeive  it  not  to  follow. 
But  this  statement  seems  to  me  to  be 
of  the  kUiue  kind  as  one  I  have  pre- 
viously oonunented  on,  viz.  that  I 
believe  I  see  light,  because  I  cannot, 
while  tlie  sensation  remains,  conceive 
that  I  am  looking  into  darkness. 
Both  these  statomenta  seem  to  me 
incompatible  with  the  moaning  (as 
very  rightly  limited  by  Mr,  Spencer) 
of  the  verb  to  conoeive.  To  say  that 
when  I  apprehend  that  A  is  B  and 
that  B  is  C  I  cannot  conoeive  that  A 
is  not  C,  is  to  my  mind  merely  to  Bay 
that  I  am  compelled  to  hdieve  that  A 
is  C.  If  to  conceive  be  taken  in  ite 
proper  meaning,  via.  fo  form  a  mental 
representtttion,  I  ijiuj/  be  able  to  non- 


osive  A  as  not  bciiia  C.  After 
assenting,  with  full  nudcratanding^ 
to  the  Cupemicau  proof  that  it  is  the 
earth  and  not  the  sun  that  moves,  X 
not  only  can  Eoncaive,  or  represent  to 
myself,  sunset  as  a  motion  of  the  sun, 
but  almost  every  one  finds  this  oon- 
Csption  of  suneaC  easier  to  form  than 
that  which  they  nevertbdieas  know  to 
be  the  true  one. 

8  S.  Sir  WaiiamHamilion  holds  as 
I  do,  that  incouceivabilitj  is  no  urite- 
rioii  uf  impossibility.  "There  ianu 
ground  for  inferring  a  oertun  fact  to 
be  impossible,  merely  from  our  inabil- 
ity toconceive  its  possibility."  "Thing! 
there  are  which  tiuiy,  nay  iniilfi  be 
true,  of  which  the  understanding  la 
wholly  unable  to  construe  to  itself  the 
possibility."  *  Sir  William  HamUton 
is,  however,  a  firm  believer  in  the  d 
priori  oharacter  of  many  axioin>i  uod 
uf  the  sciences  deduced  from  them; 
and  is  so  far  from  considering  thnae 
axioms  to  rest  on  the  evidence  of  ex- 
perience, that  be  declarer  certain  of 
them  to  be  true  even  of  Noumena — of 
the  Unconditioned — of  which  it  is  one 
of  the  principal  nims  of  his  philosophy 
to  prove  that  the  nature  of  our  faouJ- 
ties  debars  us  f  turn  having  any  know- 
ledge. The  axioms  to  which  he  atUi- 
bateg  this  exceptional  emancipation 
from  tlie  limits  which  conSne  all  our 
other  possibilities  of  knowledge;  the 

'  inkBthrougbwbich.usherepreEents, 
e  ray  of  light  finds  its  way  to  ua 
from  behind  the  curtain  which  veils 
f  ramus  the  mysterious  world  of  Things 
in  themselves, — 'Ue  the  two  principles 
which  be  terma,  after  the  Bchuolmen, 
the  Principle  of  Contradiction  and 
the  Principle  of  Exolnded  Middlu: 
the  first,  that  two  contradictory  pro- 
positioos  cannot  both  be  true ;  the 
second,  that  they  cannot  both  be  false. 
Armed  with  these  logical  weapuiis, 
we  may  boldly  face  Things  in  theA- 

'  !,  and  tender  tu  them  the  double 
lative,  sure  that  they  must  abso- 
lutely elect   one   or  the   other   aide. 
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though  we  may  be  for  ever  precluded 
from  diseovering  which.  To  take  his 
favotuite  example,  we  camiot  conceive 
the  infinite  divisibility  of  matter,  and 
we  cannot  conceive  a  minimum,  or  end' 
to  divisibility:  yet  one  or  the  other 
must  be  true. 

As  I  have  hitherto  said  nothing  of 
the  two  axioms  in  question,  those  of 
Contradiction  andof  Excluded  Middle, 
it  is  not  unseasonable  to  consider  them 
here.  The  former  asserts  that  an 
affirmative  proposition  and  the  cor- 
responding negative  proposition  can- 
not both  be  true ;  which  has  generally 
beeti  held  to  be  intuitively  evident 
Sir  William  Hamilton  and  the  Ger- 
mans consider  it  to  be  the  statement 
in  words  of  a  form  or  law  of  our 
thinking  faculty.  Other  philosophers, 
not  less  deserving  of  consideration, 
deem  it  to  be  an  identical  proposition, 
an  assertion  involved  in  the  meaning 
of  the  terms ;  a  mode  of  defining 
Negation,  and  the  word  Not. 

I  am  able  to  go  one  step  with  these 
last.  An  affirmative  assertion  and  its 
negative  are  not  two  independent 
assertions,  connected  vdth  each  other 
only  as  mutually  incompatible.  That 
if  the  negative  be  true,  the  affirmative 
must  be  false,  really  is  a  mere  identi- 
cal proposition  ;  for  the  negative  pro- 
position asserts  nothing  but  the  falsity 
of  the  affirmative,  and  has  no  other 
sense  or  meaning  whatever.  The 
Principium  Contradictionis  should 
therefore  put  off  the  ambitious  phrase- 
ology which  gives  it  the  air  of  a  fun- 
damental antithesis  pervading  nature, 
and  should  be  enunciated  in  the 
simpler  form,  that  the  same  proposi- 
tion cannot  at  the  same  time  be  false 
and  true.  But  I  can  go  no  farther 
with  the  Nominalists ;  for  I  cannot 
look  upon  this  last  as  a  merely  verbal 
proposition.  I  consider  it  to  be,  like 
other  axioms,  one  of  our  first  and  most 
familiar  generalisations  from  experi- 
ence. The  original  foundation  of  it 
I  take  to  be,  that  Belief  and  Disbelief 
are  two  different  mental  states,  ex- 
cluding one  another.  This  we  know 
by  the  simplest  observation  of  our  own 


minds.  And  if  we  carry  our  observa- 
tion outwards,  we  also  find  that  light 
and  darkness,  sound  and  silence,  mo- 
tion and  quiescence,  equality  and  in- 
equality, preceding  and  following,  suc- 
cession and  simultaneousness,  any 
positive  phenomenon  whatever  and 
its  negative,  are  distinct  phenomena, 
pointedly  contrasted,  and  the  one 
always  absent  where  the  other  is  pre- 
sent. I  consider  the  maxim  in  ques- 
tion to  be  a  generalisation  from  all 
these  facts. 

In  like  manner  as  the  Principle  of 
Contradiction  (that  one  of  two  contra- 
dictories must  be  false)  means  that  an 
assertion  cannot  be  both  true  and  false, 
so  the  Principle  of  Excluded  Middle, 
or  that   one   of  two  contradictories 
must  be  true,  means  that  an  assertion 
must  be  eitJier  true  or  false :   either 
the  affirmative  is  true,  or  otherwise 
the  negative  is  true,  which  means  that 
the  affirmative  is  false.     I  cannot  help 
thinking  this   principle  a  surprising 
specimen  of  a  so  called  necessity  of 
Thought,  since  it  is  not  even  true,  un- 
less with  a  large  qualification.    A  pro- 
position must  be  either  true  or  false, 
provided  that  the  predicate  be  one 
which  can  in  any  intelligible  sense  be 
attributed  to  the  subject  (and  as  this 
IB  alwajB  assumed  to  be  the  case  in 
treatises  on  logic,  the  axiom  is  always 
laid  down  there  as  of  absolute  truth). 
**  Abracadabra  is  a  second  intention  '* 
is  neither  true  nor  false.      Between 
the  true  and  the  false  there  is  a  third 
possibility,  the  Unmeaning ;  and  this 
alternative   is   fatal   to  Sir  William 
Hamilton's  extension  of  the  maxim 
to    Noumena.      That    Matter  must 
either  have  a  minimum  of  divisibility 
or  be  infinitely  divisible,  is  more  than 
we  can  ever  know.     For  in  the  first 
place,  Matter,  in  any  other  than  the 
phenomenal  sense  of  the  term,  may 
not  exist ;  and  it  will  scarcely  be  said 
that  a  non-entity  must  be  either  in- 
finitely or  finitely  divisible.     In  the 
second    place,    though    matter,    con- 
sidered as  the  occult    cause  of   oub 
sensations,  do  really  exist,  yet  what 
we  call  divisibility  may  be  an  a^tttv- 


tnite  only  nf  mir  selisatiam  of  night 
and  toticb,  and  not  i>!  their  micognis- 
able  caiiBe.  Divisibilit;  mtij'  nut  be 
predicablu  at  all,  .in  any  intelligible! 
xense,  of  Thinga  in  ThemgelveB,  itor 
therefore  of  Matter  En  itself  i  und 
the  luwumed  necaasity  uf  being  either 
infinitely  ot  finitely  diviniblo  may  bo 
an  inapplicable  altemativEt.  On  tbia 
'juention  I  am  happy  to  have  the  full 
concnrranee  of  Mr.  Herbert  Spencer, 
from  wluHB  paper  in  the  FoHn'i'jMly 
Review  I  extract  the  fullowing  paa- 
aage.  The  germ  of  an  idea  identical 
with  that  of  Mr.  Spencer  may  be 
found  in  the  present  ohi^iter,  aooub 
a  page  back,  but  in  Mr.  Spencer  it 
in  not  an  undeveloped  thought,  but 
a  pbilodophical  theory. 

"WliBU  remeniberingaoertain  thing 
aa  in  a  certain  place,  the  place  and  tbe 
thing  are  mentally  represented  toge- 
ther ;  while  to  think  of  the  non-exis- 
tenje  ot  the  thing  in  tluit  yla«e  implit-rf 

represented,  but  not  the  thing.  Simi- 
larly, if  instead  of  thinking  of  au  ob- 
ject as  culourleBU,  we  think  of  its 
having  colour,  the  change 
the  addition  to  the  concept  of  an 
element  that  vias  before  absent  from 
it— the  object  cannot  be  thought  of 
first  as  red  and  then  aa  niA  red, 
withoot  one  component  of  the  thought 


being  totally  expeUed  from  tlie  mind 
by  another.  The  hiw  nf  the  Excluded 
Middle,  then,  is  eiiaply  a  getier&lisa- 
tiOD  of  the  universal  experience  that 
some  mental  states  are  directly  de- 
structive of  other  states.  It  formu- 
httes  H  certain  absolutely  constant 
law,  that  the  appearance  of  any  posi- 
tive mode  of  conacJouBDesa  cannot 
occur  without  excluding  a  correlative 
negative  mode  ;  and  that  the  nt^ativo 
mode  cannot  occur  without  excluding 
the  correlative  positive  mode,  the  an- 
tithesia  of  positive  and  n^ative  being, 
indeed,  merely  an  expresaioii  of  this 
expt^rience.  Hence  it  follows  that  if 
conscioosnesa  is  not  in  one  of  the  two 
modHH  it  must  be  in  the  other."  * 

I  must  ha  re  close  this  supplementary 
chapter,  and  with  it  the  S^und  Book. 
The  Theory  oflndiiction,intfae  most 
compn?hensiVH  sense  of  the  term,  will 
fonu  the  subject  of  the  Third. 

•  FrofEsKir  Buin  (.Logii,  L  lE)  ideiiUGBe 
tliu  Pilutiple  at  CiintraaioUon  with  liln 
Law  of  Bolntivilj.  .iz.  that  "Bvarythintf 
that  can  bo  tiiouijlit  of,  etery  sEBnoatloii 
Ibat   mn  ba   nijkdfi,  hai   an  oppuolte  or 

of  thfl  whula  body  d1  humau  experience. 
For  fuTtlior  cotislaDi-ationa  reApeL-tiiiff  the 
Hiioma  of  CoDtnidictioti  mid  ExoTuded 
Middle,  lus  the  twenty-flrlt  clmptor  n[ 
An  Bxaminallm  t(fS(r  WiUiaM  HamUtan'l 
PkilMopki/, 
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"  According  to  the  docti-iiic  now  stated,  the  highest,  or  rather  the  only  proper  object 
of  x>h^8ics,  is  to  ascertain  those  established  conjunctions  of  successive  events,  wliich 
constitute  the  order  of  the  luiiverse ;  to  recoi-d  the  phenomena  which  it  exhibits  to  our 
observation  or  which  it  discloses  to  our  experiments ;  and  to  refer  these  phenomena  to 
their  general  laws."— D.  Stewart,  MenienU  of  the  Philosopfii/  of  the  Human  Mind^  vol.  ii. 
chap.  iv.  sect.  i. 


CHAPTER  L 

FREUMINAUY  OBSERVATIONH  ON   IN- 
DUCTION  IN  GENERAL. 

§  I.  The  portion  of  the  present  in- 
quiry upon  which  we  are  now  about 
to  enter  may  be  considered  as  the 
principal,  both  from  its  surpassing  in 
intricacy  all  the  other  branches,  and 
l3ecause  it  relates  to  a  process  which 
has  been  shown  in  tne  preceding 
Book  to  be  that  in  which  tne  inves- 
tigation of  nature  essentially  consists. 
We  have  found  that  all  Inference, 
consequently  all  Proof,  and  all  dis- 
covery of  truths  not  self-evident,  con- 
sists of  inductions,  and  the  interpre- 
tation of  inductions ;  that  all  our 
knowledge,  not  intuitive,  comes  to 
us  exclusively  from  that  source.  What 
Induction  is,  therefore,  and  what  con- 
ditions render  it  legitimate,  cannot 
but^be  deemed  the  main  question  of 
the  science  of  logic  —  the  question 
which  includes  all  others.  It  is, 
however,  one  which  professed  writers 
on  logic  have  almost  entirely  passed 
over.     The  generalities  of  the  subject 


have  not  been  altogether  neglected  by 
metaphysicians  ;  but,  for  want  of  suf- 
ficient acquaintance  with  the  processes 
by  which  science  has  actually  suc- 
ceeded in  establishing  general  truths, 
their  analysis  of  the  inductive  opera- 
tion, even  when  unexceptionable  as 
to  correctness,  has  not  been  specific 
enough  to  be  made  the  foundation  t)f 
practical  rules,  which  might  be  for  in- 
duction itself  what  the  rules  of  the 
syllogism  are  for  the  interpretation 
of  induction ;  while  those  by  whom 
physical  science  has  been  carried  to 
its  present  state  of  improvement— 
and  who,  to  arrive  at  a  complete 
theory  of  the  process,  needed  only  to 
generalise,  and  adapt  to  all  varieties 
of  problems,  the  methods  which  they 
themselves  employed  in  their  habitual 
pursuits  —never  imtil  very  lately  made 
any  serious  attempt  to  philosophise  on 
the  subject,  nor  regarded  the  mode  in 
which  they  arrived  at  their  conclusions 
as  deserving  of  study,  independently 
of  the  conclusions  themselves. 

§  2.  For  the  punpoaea  oi  >^^\iK«fc\!i\. 
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inquiry,  Induction  may  be  defined,  the 
.  operation  of  discovering  and  proving 
gemnJ  {propositi  ous.  It  is  true  that 
(as  already  sho^vni)  ikm  fVMeas  of  in- 
directly ascertaining  individual  facts 
is  as  truly  inductive  as  that  by  which 
we  establish  general  truths.  But  it 
is  not  a  different  kind  of  induction ; 
it  is  a  form  of  the  very  same  process  : 
since,  on  the  one  hand,  generals  are 
but  collections  of  particulars,  definite 
in  kind  but  indefinite  in  number ;  and 
on  the  other  hand,  whenever  the  evi- 
dence which  we  derive  from  observa- 
tion of  known  cases  justifies  us  in 
drawing  an  inference  respecting  even 
one  unknown  case,  we  should  on  the 
same  evidence  be  justified  in  drawing 
a  similar  inference  with  respect  to  a 
whole  class  of  cases.  The  inference 
either  does  not  hold  at  all,  or  it  holds 
in  all  cases  of  a  certain  description  ; 
in  all  cases  which,  in  certain  definable 
respects,  resemble  those  we  have  ob- 
served. 

If  these  remarks  are  just ;  if  the 
principles  and  rules  of  inference  are 
the  same  whether  we  infer  general 
propositions  or  individual  facts ;  it 
follows  that  a  complete  logic  of  the 
sciences  would  be  also  a  complete 
logic  of  practical  business  and  com- 
mon life.  Since  there  is  no  case  of 
legitimate  inference  from  experience, 
in  which  the  conclusion  may  not 
legitimately  be  a  general  proposition, 
an  analysis  of  the  process  by  which 
general  truths  are  arrived  at  is  vir- 
tually an  analysis  of  all  induction 
whatever.  Whether  we  are  inquir- 
ing into  a  scientific  principle  or  into 
an  individual  fact,  and  whether  we 
proceed  by  experiment  or  by  ratio- 
cination, every  step  in  the  train  of 
inferences  is  essentially  inductive, 
and  the  legitimacy  of  the  induction 
depends  in  both  cases  on  the  same 
conditions. 

True  it  is  that  in  the  case  of  the 
practical  inquirer,  who  is  endeavour- 
ing to  ascertain  facts  not  for  the  pur- 
poses of  science  but  for  those  of  busi- 
ness, such,  for  instance,  as  the  advocate 
or  the  judge,  the  chief  difficulty  is  one 


in  which  the  principles  of  induction 
will  afford  him  do  assistance.  It 
lies  not  in  making  his  JadboetionB, 
I  hat  ia  the  aok^llon  of  them ;  in  choos- 
ing from  among  all  general  proposi- 
tions ascertained  to  be  troe,  those 
which  furnish  marks  by  which  he 
may  trace  whether  the  given  subject 
possesses  or  not  the  predicate  in 
question.  In  arguing  a  doubtful 
question  of  fact  before  a  jury,  the 
general  propositions  or  principles  to 
which  the  advocate  appeals  are  mostly, 
in  themselves,  sufficiently  trite,  and 
assented  to  as  soon  as  stated :  his 
skill  lies  in  bringing  his  case  under 
those  propositions  or  principles  ;  in 
calling  to  mind  such  of  the  known  or 
received  maxims  of  probability  as  ad- 
mit of  application  to  the  case  in  hand, 
and  selecting  from  among  them  those 
best  adapted  to  his  object.  Success 
is  here  dependent  on  natural  or  ac- 
quired sagacity,  aided  by  knowledge 
of  the  particular  subject  and  of  sub- 
jects allied  with  it.  invention,  though 
it  can  be  cultivated,  cannot  be  reduced 
to  rule  ;  there  is  no  science  which  will 
enable  a  man  to  bethink  himself  of 
that  which  will  suit  his  purpose. 

But  when  he  has  thought  of  some- 
thing, science  can  tell  him  whether 
that  which  he  h.as  thought  of  will 
suit  his  purpose  or  not.  The  inquirer 
or  arguer  must  be  guided  by  his  own 
knowledge  and  sagacity  in  the  choice 
of  the  inductions  out  of  which  he  will 
construct  his  argument.  But  the  vali- 
dity of  the  argument  when  constructed 
depends  on  principles  and  must  be 
tried  by  tests  which  are  the  same  for 
all  descriptions  of  inquiries,  whether 
the  result  be  to  give  A  an  estate,  or 
to  enrich  science  with  a  new  general 
truth.  In  the  one  case  and  in  the 
other,  the  senses,  or  testimony,  must 
decide  on  the  individual  facts ;  the 
rules  of  the  syllogism  will  determine 
whether,  those  facts  being  supposed 
correct,  the  case  really  falls  within 
the  formulae  of  the  different  induc- 
tions under  which  it  has  been  suc- 
cessively brought ;  and  finally,  the 
legitimacy  of  the  inductions  them- 
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selves  must  be  decided  by  other  rules, 
and  tbeae  it  is  now  our  purpose  to  in- 
vestigata  If  this  thii'd  part  of  the 
operation  be,  in  many  of  the  ques- 
tions of  practical  life,  not  the  most, 
but  the  least  arduous  portion  of  it, 
we  baye  seen  that  this  is  also  the  case 
in  some  great  departments  of  the  field 
of  science ;  in  all  those  which  are 
prinoipally  deductive,  and  most  of  all 
in  mathematics,  where  the  inductions 
themselves  are  few  in  number,  and  so 
obvious  and  elementary  that  they  seem 
to  stand  in  no  need  of  the  evidence  of 
experience,  while  to  combine  them  so 
as  to  prove  a  given  theorem  or  solve 
a  problem  may  call  for  the  utmost 
[Mwers  of  invention  and  contrivance 
with  which  our  species  is  gifted. 

If  the  identity  of  the  logical  pro- 
cesses which  prove  particular  facts 
and  those  which  establish  general 
scientific  truths  required  any  addi- 
tional oonfirmatioD,  it  would  be  suf- 
ficient to  consider  that  in  many 
branches  of  science  single  facts  have 
to  be  proved,  as  well  as  principles ; 
facts  as  completely  Individual  as  any 
that  are  debated  in  a  court  of  justice, 
but  whidi  are  proved  in  the  same 
manner  as  ithe  other  truths  of  the 
science,  and  without  disturbing  in 
any  degree  the  homogeneity  of  its 
method.  A  remarkable  example  of 
this  is  afforded  by  astronomy.  The 
individual  facts  on  which  that  science 
grounds  its  most  important  deduc- 
tions, such  facts  as  tue  magnitudes 
t)f  the  bodies  of  the  solar  system, 
their  distances  from  one  another,  the 
figure  of  the  earth,  and  its  rotation, 
are  scarcely  any  of  them  accessible  to 
our  means  of  direct  observation  r^they 
are  proved  indirectly  bv  the  aid  of  in- 
ductions founded  on  other  facts  which 
we  can  more  easily  reach.  For  ex- 
ample, the  distance  of  the  moon  from 
the  earth  was  determined  by  a  very- 
circuitous  process.  The  share  which 
direct  observation  had  in  the  work 
consisted  in  ascertaining,  at  one  and 
the  same  instant,  the  zenith  distances 
of  the  moon,  as  seen  from  two  points 
very  remote  from  one  another  on  the 


earth's  surface.  The  ascertainment 
of  these  angular  distances  ascertained 
their  supplements ;  and  since  the  angle 
at  the  earth's  centre  subtended  by  the 
distance  between  the  two  places  of  ob- 
servation was  deducible  by^jipherical 
trigcmometry  from  the  latitude  and 
longitude  of  those  places,  the  angle 
at  toe  moon  subtended  by  the  same 
line  became  the  fourth  angle  of  a 
quadrilateral  of  which  the  other  three 
angles  were  known.  The  four  angles 
being  thus  ascertained,  and  two  sides 
of  the  quadrilateral  being  radii  of  the 
earth ;  the  two  remaining  sides  and 
the  diagonal,  or  in  other  words,  the 
moon's  distance  from  the  two  places 
of  observation,  and  from  the  centre 
of  the  earth,  could  be  ascertained,  at 
least  in  terms  of  the  earth's  radius, 
from  elementary  theorems  of  geo- 
metry. At  each  step  in  this  demon- 
stration a  new  induction  is  taken  in, 
represented  in  the  aggregate  of  its 
results  by  a  general  proposition. 

Not  only  is  the  process  by  which 
an  individual  astronomical  fact  was 
thus  ascertained  exactly  similar  to 
those  by  which  the  same  science 
establishes  its  general  tniths,  but  also 
(as  we  have  shown  to  be  the  case  in 
all  legitimate  reasoning)  a  general 
proposition  might  have  been  con- 
cluded instead  of  a  single  fact  In 
strictness,  indeed,  the  result  of  the 
reasoning  is  a  general  proposition  ;  a 
theorem  respecting  the  distance,  not 
of  the  moon  in  particular,  but  of  any 
inaccessible  object ;  showing  in  what 
relation  that  distance  stands  to  cer- 
tain other  quantities.  And  although 
the  moon  is  almost  the  only  heavenly 
body  the  distance  of  which  from  the 
earth  can  really  be  thus  ascertained, 
this  is  merely  owing  to  the  accidental 
circumstances  of  the  other  heavenly 
bodies,  which  render  them  incapable 
of  affording  such  data  as  the-  applica- 
tion of  the  theorem  requires  ;  for  the 
theorem  itself  is  as  true  of  them  as  it 
is  of  the  moon.* 

•  Dr.  Whcwell  thinks  it  improper  to 
apply  the  tei*m  Induction  to  any  opemtion 
not  terminating  in  the  ea\a.V\\.^Tv\cA\>k.  ^l "». 


We  shaU  faU  Jul-.  ini  error,  tbein, 
if,  in  treating  of  Indiictiim,  yrn  limit 
mir  attention  to  tlie  eetiiJitialiniGiiC  of 
general  propositioiia.  The  princiiilee 
and  niles  of  Induction  aa  directed  to 
this  end,  ajii  ttie  principles  and  rules 
of  alt  Inductiuu  ;  and  the  logic  of 
Science  is  the  universal  Logic,  apijli- 
cable  to  all  inquiries  in  ^vbicD  man  can 
engasje. 

CHAPTER  11 


§  I.  InDcnttioH,  then,  in  tJiat  opera- 
tion of  tlie  mind  by  which  we  infer 
that  what  we  know  to  bo  true  in  a 
Pftrtionlai'  case  oi'  oases,  will  be  true 
ni  iJl  cases  which  resemble  thn  for- 
mer in  certain  aasignablu  rcspH.'ts. 
In  other  words,  Indjictimi  ifl  the  pro- 
cess by  which  we  conclude  that  what 
ii  true  of  certain  individuola  of  a 
cl.iBH  IB  trne  of  the  whole  class,  or 


Induoti 


I,  ho  JBira.  imia- 


This  delinition  excludes  from  the 
leaning  nf  the  term  Induction,  vaii- 
U9  logicaJ  operattouB,  to  whioh  it  is 
not  imuBual  to  apply  that  name. 

Induction,  as  above  defined,  is  a 
procenx  of  inferen(.>e  ;  it  proceeda  from 
the  loiown  to  the  unknown  ;  and  any 
operation  involving  no  inferencf^  any 
prooBsa  in  which  what  aeenia  the  con- 
cluaion  is  no  wider  than  the  premises 
From  which  it  is  drawn,  does  not  fall 
within  the  meaning  of  the  term.  Yet 
in  the  common  bqokii  of  Logic  we 
find  tliiH  laid  dntvn  as  the  most  per- 


every  proceHS  wiiich  seta  out  from 
a  lees  general  and  terminates  in  a 
more  gencrol  expreBRion,^ which  ad- 
mits of  being  stated  in  the  form, 
"  This  uul  that  A  are  B,  therefore 
every  A  is  B,"— is  called  an  induc- 
tion, wbd^ber  anything  be  really  con- 


„j.»..: 
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eluded  or  not :  and  the  induction  is 
asserted  not  to  be  perfect,  imless 
every  single  individual  of  the  class 
A  is  included  in  the  antecedent,  or 
premise :  that  is,  unless  what  we 
affirm  of  the  class  has  already  been 
ascertained  to  be  true  of  every  in- 
dividual in  it,  so  that  the  nominal 
conclusion  is  not  really  a  conclusion, 
but  a  mere  reassertion  of  the  pre- 
mises. If  we  were  to  say.  All  the 
planets  shine  by  the  sim's  light,  from 
observation  of  each  separate  planet, 
or  all  the  Apostles  were  Jews,  be- 
cause this  is  true  of  Peter,  Paul,  John, 
and  every  other  apostle, — these,  and 
such  as  these,  would,  in  the  phrase- 
ology in  question,  be  called  perfect, 
and  the  only  perfect,  Inductions. 
This,  however,  is  a  totally  different 
kind  of  induction  from  ours  ;  it  is 
not  an  inference  from  facts  known  to 
facts  unknown,  but  a  mere  short- 
hand registration  of  facts  known. 
The  two  suuulated  arguments  which 
we  have  quoted  are  not  generalisa- 
tions ;  the  propositions  purporting  to 
be  conclusions  from  -them  are  not 
really  general  propositions.  A  general 
proposition  is  one  in  which  the  pre- 
dicate is  affirmed  or  denied  of  an 
imlimited  number  of  individuals ; 
namely,  all,  whether  few  or  many, 
existing  or  capable  of  existing,  which 
possess  the  pn^perties  connoted  by  the 
subject  of  the  proposition.  '*  All  men 
are  mortal"  does  not  mean  all  now 
living,  but  all  men  past,  present,  and 
to  come.  When  the  signification  of 
the  term  is  limited  so  as  to  render  it 
a  name  not  for  any  and  every  indi- 
vidual falling  under  a  certain  g^eneral 
description,  but  only  for  each  of  a 
number  of  individusds  designated  as 
such,  and  as  it  were  counted  off  in- 
dividually, the  proposition,  though  it 
may  be  general  in  its  language,  is  no 
general  proposition,  but  merely  that 
number  of  singular  propositions,  writ- 
ten in  an  abridged  character.  The 
c^ration  may  be  very  useful,  as  most 
forms  of  abridged  notation  are ;  but 
it  is  no  part  ik  the  investigation  of 
truth,  though  often  bearing  an  im- 


portant part  in  the  preparation  of  the 
materials  for  that  investigation. 

As  we  may  sum  up  a  definite  num- 
ber of  singular  prcnxwitions  in  one 
proposition,  which  will  be  apparently, 
out  not  really,  general,  so  we  may 
sum  up  a  definite  number  of  general 
propositions  in  one  proposition,  which 
will  be  apparently,  but  not  really, 
more  general  If  by  a  separate  in- 
duction applied  to  every  distinct 
species  of  animals,  it  has  been  estab- 
lished that  each  possesses  a  nervous 
system,  and  we  affirm  thereupon  that 
all  animals  have  a  nervous  system ; 
this  looks  like  a  generalisation,  though 
as  the  conclusion  merely  affirms  of 
all  what  has  already  been  affirmed  of 
each,  it  seems  to  tell  us  nothing  but 
what  we  knew  before.  A  distinction 
however  must  be  made.  If  in  con- 
cluding that  all  animals  have  a  ner- 
vous system,  we  mean  the  same  thing 
and  no  more  as  if  we  had  said  ^'aU 
known  animals,"  the  proposition  is 
not  general,  and  the  process  by  which 
it  is  arrived  at  is  not  induction.  But 
if  our  meaning  is  that  the  observa- 
tions made  of  the  various  species  of 
animals  have  discovered  to  us  a  law 
of  animal  nature,  and  that  we  are  in 
a  condition  to  say  that  a  nervous 
system  will  be  found  even  in  animals 
yet  undiscovered,  this  indeed  is  an 
induction  ;  but  in  this  case  the  general 
proposition  contains  more  than  the 
sum  of  the  special  propositions  from 
which  it  is  inferred.  The  distinction 
is  still  more  forcibly  brought  out 
when  we  consider,  that  if  tnis  real 
generalisation  be  legitimate  at  all, 
its  legitimacy  probably  does  not  re- 
quire that  we  should  have  examined 
withoutexception  every  knownspecies. 
It  is  the  number  and  nature  of  the 
instances,  and  not  their  being  the 
whole  of  those  which  happen  to  be 
known,  that  makes  them  sufficient 
evidence  to  prove  a  general  law : 
while  .  the  more  limiteid  assertion, 
which  stops  at  all  known  animals, 
cannot  be  made  unless  we  have  rigor- 
ously verified  it  in  every  species.  In 
like  manner  (to  return  to  a  former 


plartetn,  ehinE  by  reSt-ctul  l%ht :  tbe 
focmer  is  no  indnctipn ;  lJi«  latter 
is  an  induutioTi,  and  a  bad  one, 
being  disproved  by  tha  case  uf  double 
atBrB~.Belf-IuiainiiiiH  bodiea  which  ore 
properly  pUnetB,  ainco  they  revolve 

g   3.    There   are   several   pracesaeH 
used  in  mathematiea   which   require 
til  be  diiitinguished  from  IiiductiuiL, 
being;  not  uiSrequently  culled  by  that 
name,  and  being  bo  fur  sitoihir  to  In- 
duction properly  ao  called,  that  the 
propcnitiuna  they  lead  to  are  really 
genernl  propantionu.     For  example, 
when  wu  have  proved  with  respect  ti) 
the  circle  that  a  atmight  lioe  cannot 
lueet  it  in  inore  than  two  potiitB,  and 
whon  the  aooie  tiling  hiia  been  euo- 
UHaively  proved  of  tha  ellipse,   the 
poi'abola,  and  tlte  hyperbola,  it  may 
be  Itud  down  aa  an  imiTeraaJ  propurtif 
of  the  Heotions  of  the  cane.    The  din- 
tinction  drawn  in  the  two  previous 
exouiplea  con    have  no  plaoe   bei^ 
there  beini;  no  difference  between  all 
knoioa  sections  of  tha  oone  and  ali 
sedjona,  since  a  oone  deiuoniiCrBbly 
cannot  be  interaected  by  a  plane 
uept  in  one  of  these  four  fines, 
would  be  difficult,  therefora,  to  rel 
to  the  propisttioD  arrived  at  the  ni 
of  a  generalisation,  since  there  is 
room  for  any  generalisation  beyond 
it.     But  there  U  no  induction,  beoauen 
there  k  no  inference  :  the  coiiolusion 
ia  a  mere  Humming  up  of  what  w 
(uaerted  in  the  vaiioua  propoiitio 
fium  which  it  ia  drawn.   A  case  mht 
what,  though  not  altogether,  simili 
iH  the  proof  of  a  geometrical  theorem 
by  means  of  a  diagram.     Whether 
the  diagram  be  on  pa^er  or  only  in 
the   imagination,  the  demonstratioD 
(aa  formerly  observed  *]  does  not  pro  vi 
directly  the  general  theorem ;  it  provet 
only  that  Uie  concluaioo,  which  the 
theorem  aaserta  generally, 
the  portieulur  triangle  ur 


hibit«a  in  tlie  diagram ;  but  niuce  \y- 
perceive  that  in  the  auiie  way  iu 
which  we  have  proved  it  of  that 
eirele,  it  might  also  be  proved  of  any 
other  circle,  we  gather  up  into  one 
general  expresstun  all  the  singuhr 
propontionB  susceptible  of  being  thus 
proved,  and  embody  tbem  in  an  uni- 
versal proposition.  Having  shown 
that  the  three  angles  of  the  triangle 
ABC  are  together  equal  to  two  ri^t 
angles  we  conclude  that  this  is  true 
•y  other  triangle,  not  becauae 
Tie  of  ABO,  but  foi'  the  same 
which  proved  it  to  be  true  u! 
ABG.  If  this  ware  to  ba  called  In- 
duction, on  appreciate  name  for  it 
would  be,  induction  by  parity  of  rea- 
soning. But  the  term  caunot  properly 
belongtoit ;  the  characteristic  quality 
of  Induction  ia  wanting,  since  tha 
truth  (rijtained,  though  Toally  general, 
is  not  believed  on  the  evidence  of  par- 
ticular instances.  Wc  do  not  conclude 
that  all  triangles  have  the  property 
hecauee  some  triangles  have,  but  from 
the  ulterior  demonattative  tvidenoe 
which  was  the  ground 


cli'cle 


the  particular  in 
There  iob,  nevertheless,  in  mathe- 
matics, some  examples  of  «o-aBllcii) 
Induction,  in  which  the  conolusimi 
does  bear  the  appearance  o£  a  gene- 
ralisation ^uodtd  on  some  of  the 
particular  cdsbs  included  in  it.  A 
mathematician,  when  he  has  calcu- 
lated a  sutilcdent  number  of  the  teima 
of  an  algebraical  or  arithmetical  series 
to  have  ascertained  what  U  called  the 
laK  of  the  series,  iloes  not  hesitate  to 
fill  up  any  number  of  the  sueooediug 
terms  without  repeating  the  calcula- 
tions. Hut  I  apprehend  he  only  dues 
BO  when  it  is  apparent  fmm  ^  piian 
ciHisideratiDns  (which  might  be  ex- 
hibited in  the  form  of  demonstration] 
that  the  mode  of  formation  of  the  suit- 
Hei|uent  terms,  each  from  that  whkili 
preceded  it,  must  be  similar  to  Che 
formation  of  the  terms  which  have 
been  already  calculated.  And  whon 
the  attempt  lina  been  hazarded  with- 
out the  sanction  of  Buub  general  coll- 
BidtratioilB,    there   ore    instances   nil 
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record  in  which  it  has  led  to  false 
Te8iilt& 

It  is  said  that  Newton  discovered 
the  binomial  theorem  by  induction ; 
by  raising  a  binomial  successively  to 
a  certain  number  of  powers,  and  com- 
paring those  powers  with  one  another 
until  be  detected  the  relation  in  which 
the  algebraic  formula  of  each  power 
Btands  to  the  exponent  of  that  power, 
and  to  the  two  terms  of  the  binomial 
The  fact  is  nut  improbable,  but  a 
mathematician  like  Newton,  who 
seemed  to  arrive  j^ei*  saUum  at  prin- 
oipleB  and  conclusionB  that  ordinary 
mathematicians  only  reached  by  a 
succession  of  steps,  certainly  could 
not  have  performed  the  comparison 
in  question  without  being  led  by  it  to 
the  d  priori  ground  of  the  law  ;  since 
any  one  who  understands  sufficiently 
the  nature  of  multiplication  to  ven- 
ture upon  multiplying  several  lines  of 
sjmabols  at  one  (^ration,  cannot  but 
perceive  that  in  raising  a  binomial  to 
a  power,  the  co-efBcients  must  depend 
on  the  laws  of  permutation  and  com- 
bination, and  as  soon  as  this  is  recog- 
nised, the  theorem  is  demonstrated. 
Indeed,  when  once  it  was  seen  that 
the  law  prevailed  in  a  few  of  the 
lower  powers,  its  identity  with  the 
law  of  permutation  would  at  once 
suggest  the  considerations  which  prove 
it  to  obtain  universally.  Even,  there- 
fore such  cases  as  these,  are  but  ex- 
amples of  what  I  have  called  Induc- 
tion by  parity  of  reasoning,  that  is, 
not  really  Induction,  because  not 
involvii^  inference  of  a  general  pro- 
position from  particular  instances. 

§  3.  There  remains  a  third  impro- 
per use  of  the  term  Induction,  which 
it  is  (tf  real  importance  to  clear  up, 
because  the  theory  of  Induction  has 
been,  in  no  ordinary  degree,  confused 
by  it,  and  because  tlie  confusion  is 
exemplified  in  the  m(»t  recent  and 
elaborate  treatise  on  the  inductive 
philosophy  which  exists  in  our  lan- 
guage. The  error  in  question  is  that 
of  confounding  a  mere  description,  by 
general  terinfi,  of  a  set  of  observed 


phenomena,  with  an  induction  from 
them. 

Suppose  that  a  phenomenon  con- 
sists of  parts,  and  that  these  parts 
are  only  capable  of  being  observed 
separately,  and  as  it  were  piecemeal. 
When  the  observations  have  been 
made,  there  is  a  convenience  (amount- 
ing for  many  purposes  to  a  necessity) 
in  obtaining  a  representation  of  tne 
phenomenon  as  a  whole,  by  combining, 
or,  as  we  may  eay,  piecing  these  de- 
tached fragments  together.  A  navi- 
gator sailing  in  the  midst  of  the  ocean 
discovers  land  :  he  cannot  at  first,  or 
by  any  one  observation,  determine 
whether  it  is  a  continent  or  an  island ; 
but  he  coasts  along  it,  and  after  a  few 
days  finds  himself  to  have  sailed  com- 
pletely round  it :  he  then  pronounces 
it  an  island.  Now  there  was  no  par- 
ticular time*  or  place  of  observation 
at  which  he  could  perceive  that  this 
land  was  entirely  surrounded  by 
water ;  he  ascertained  the  fact  by  a 
succession  of  partial  observations,  and 
then  selected  a  general  expression 
which  summed  up  in  two  or  three 
words  the  whole  of  what  he  so  ob- 
served. But  is  there  anything  of  the 
nature  of  an  induction  in  this  process? 
Did  he  infer  anything  that  had  not 
been  observed,  from  something  else 
which  had  ?  Certainly  not.  He  had 
observed  the  whole  of  what  the  pro- 
position asserts.  That  the  land  in 
question  is  an  island,  is  not  an  infer- 
ence from  fche  partial  facts  which  the 
navigator  saw  in  the  course  of  hiB 
circumnavigaticm  ;  it  is  the  facts 
themselves  ;  it  is  a  sumijiary  of  those 
facts ;  the  description  of  a  complex 
fact,  to  which  those  simpler  ones  are 
as  the  parts  of  a  whole. 

Now  there  is,  I  conceive,  no  differ- 
ence in  kind  between  this  simple 
operation,  and  that  by  which  Kepler 
ascertained  the  nature  of  the  plane- 
tary orbits ;  and  Kepler's  operation, 
all  at  least  that  was  characteristic  in 
it,  was  not  more  an  inductive  act 
than  that  of  our  supposed  navigator. 

The  object  of  Kepler  was  to  deter- 
mine the  real  path  described  by  each 
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of  till  pliinetK,  or  k^  itfi  say  by  the 
planet  Miira  (ahicK  it  was  of  that  body 
that  he  first  establishHtl  tlii^  two  of 
his  three  hiwH  wliich  did  lut  t'equirc 
u  couipHiiMHi  of  plnnebi).  Tci  (In  this 
them  waa  no  otiwr  mode  than  that  i>f 
iliruct  iibaervation  ;  and  all  vhich  ab- 
Bervatioa  couhl  do  was  to  aaKitain  a 
gi-eat  number  of  tils  Kucceasive  places 
of  tlie  planet,  or  ratber,  of  ita  a^- 
parent  places.  That  the  planet  uccti- 
pied  Huceaatiiveiy  all  tbesa  paHtunia, 
or  at  all  events,  [xxitiona  which  pro 
duceij  tlie  saine  luqireHsiiinB  on  the 
eye,  and  that  it  paied  from  one  of 
ihemi  to  another  inseiiHibly,  and  with- 
out any  apparent  breacli  of  continuity ; 
thus  much  the  aensex,  with  the  aid  of 
tlie  propur  inBtruments,  oould  ascer- 
tain. What  Kepler  did  luore  that) 
tliia,  waa  to  find  what  aort  of  a  curve 
these  different  pufuta  tfould  uiaks, 
snpuosing  them  to  ho  all  joinod  to- 
gether. He  exproaaed  thu  whole 
Keries  of  tlu!  observed  i)]ace3  of  Mara 
by  what  Dr.  Whewell  calla  the  gene- 
ral conception  of  an  Hllipw.  This 
oparalion  was  fai'  from  being  as  easy 
as  that  of  tbi.-  navioator  wlio  cxprensed 
the  Beriex  of  hiu  ohacrvationa  on  siic- 
eeative  \t<A»ts  o£  the  coant  by  the 
general  coucu|ition  of  an  uland.  But 
It  in  the  very  aiuie  aort  of  operation  ; 
and  if  the  one  is  not  an  induction  but 
a  description,  this  must  ateo  be  true 
uf  the  other. 

The  oiily  real  induction  coDcemed 
in  the  coae  conaiatod  in  inferring  thut 
because  the  cd^erved  places  of  Msr« 
ware  tmreotly  I'epreseuted  by  points 
in  an  iuiaguiary  Dllipae,  therefaro 
Mors  vould  coutinuB  to  revolve  in 
that  saute  ellipse  ;  and  iu  concluding 
(before  the  gap  had  been  filled  up  by 
further  observatiDns)  that  the  poai- 
tiuna  of  the  planet  during  the  tiniH 
which  intervened  between  two  obser- 
Vations,  must  have  coincided  with  the 
intermediate  pointa  of  tlie  curve.  For 
these  were  facts  which  hod  not  been 
directly  observed.  They  were  in- 
ferences from  the  obsErvationa  ;  facta 
inferred,  as  distinguished  from  facts 
atwn.      But  these  inferences  WMre  aj 


far  from  bi-ing  a  prt  of  Kepler's 
[ihiloBophicol  ogierotiun,  tliat  they  had 
lieen  drawn  long  before  he  was  bum, 
Astrouomcm  had  long  known  that 
llie  planets  perkidicalTy  retiimed  to 
the  same  placea.  When  this  had  been 
a-wertamed,  there  waa  no  inductioii 
left  for  Kepler  tu  make,  nor  did  be 
make  any  further  induction.  He 
merely  applied  bis  new  conontion  to 
the  facts  inferred,  ms  lie  did  to  the 
facts  observed.  Knowing  already 
that  the  pluneta  continued  to  move  in 
the  same  paths  ;  when  he  found  that 
an  eilii»e  correctly  r^iresented  tlie 
jiaet  [lath  he  knew  that  it  would  repre- 
aentthefutiirepoth.  In  finding  a  com- 
pendicnta  expnaaon  for  ttie  one  set 
of  facts,  be  loond  one  for  the  other : 


the  true  test  of  a  general  truth)  add 
anything  to  the  powin-  uf  predictiini 
already  paiseased. 

%4.  Tlie  descriptive  operation  whiiJi 
euivblea  a  number  of  details  to  be 
summed  up  in  a  idngle  proposition, 
Dr.  Whewell,  by  an  aptly  chosen  ex- 
priaaion,  has  tenned  the  CoUigatiou 
of  Facts.  In  most  of  his  observations 
conceraing  that  mental  process  I  fully 
agree,  and  would  gladly  traimfer  all 
that  portion  of  his  book  into  my  own 
iKiges.  I  only  think  him  mistaken 
in  setting  tip  this  kind  of  operation, 
which,  according  to  the  old  and  re- 
ceived meaning  of  the  term,  is  not  in- 
duction at  all,  as  the  type  of  inductioii 
generally  ;  and  layti^  down,  through- 
out his  work,  as  principles  of  induction, 
the  piinciplea  ol  mere  collifjotion. 

Dr.  Whewell  maintains  that  tile 
gbui^ral  jHcfiosition  which  binds  to- 
gether tbe  particular  facts,  and  makes 
them,  as  it  were,  (Hie  fact,  is  not  the 
niem  sum  uf  tbope  facts,  but  sonie- 
thiiia  more,  Hiiice  there  is  introduced 


"  Jftimiii  O'V""!'  flfBoniiirni,  pp.  jg 
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SsAiit^w  element  added  to  the  cnm- 
MuAtion  by  the  very  let  of  tbought 
by  wbkh  (bey  are  combined.  .  .  . 
When  the  Greeka,  after  long  observing 
th«  motions  of  the  planets,  saw  tliat 
these  motions  might  be  Hghtly  con- 
sidered »8  produced  by  the  motion  of 
one  wheel  resolving  in  the  ineide  of 
another  wheel,  these  wheels  were  crea- 
"  la  of  their  minds,  added  to  the 
ia  whidi  they  peroeived  by  seme. 
And  even  if  the  wheels  were  no  longer 
nlppoHed  to  be  material,  but  were  re- 
duwd  to  mere  geometncal  ^herus  of 
oirclea,  they  were  not  the  lesa  pro- 
ductB  of  the  mind  alone, — aomething 
addi^nol  Co  the  facta  observed.  The 
t  is  the  case  in  all  other  dis- 
ries.  The  facta  are  known,  but 
they  are  iiwnlated  raid  unconnected, 
(ill  the  discoverer  supplies  from  his 
own  Htore  a  principle  of  connEctiou. 
TTie  pearls  are  there,  but  they  will 
not  hong  together  till  some  one  pro- 
vides the  string." 

•  it  me  nrat  remark  that  Dr.  Whe- 
,  in  this  pasKsge,  blends  together, 
indiscriuiiiiatelj,  exaiiiplea  of  both 
the  procesxea  which  I  am  endeavour- 
ing to  diHtinguish  from  one  another. 
men  the  Greeks  abandoned  the 
nuppcwitjon  that  the  planetary  mn- 
''  ~i  were  produced  by  the  revolu- 
I  li  material  wheels,  and  fell 
:  npon  the  idea  of  "mere  geo- 
metrical apberes  or  circles,"  there 
s  more  in  this  change  of  opini< 
,n  the  mere  substitution  of  t 
al  curve  for  a,  phyaicnl  one.  There 
9  the  abandonment  of  a  the 
and  the  replacenwint  of  it  by  a  r 
description.  No  one  would  tbink  of 
calling  the  doctrine  of  material  whe 
a  mere  desoription.  That  doctrine 
was  an  attempt  to  point  out 
force  by  whiah  the  planets  were 
acted  upon,  and  compelled  to  move 
'  1  their  orbits.  But  when,  by  a 
great  step  in  philosophy,  the  mate- 
riulity  of  the  wheels  was  discarded, 
and  the  geometrical  forma  alone  re- 
tained, the  attempt  to  account  for 
the  motions  was  given  up,  and  what 
WW  left  of  the  theory  wus  a 


deseriiition  of  the  orbits.  The  asser- 
tion that  the  planets  were  carried 
round  by  wheels  revolving  in  the 
inside  of  other  wheels,  gave  plaoe  til 
the  proposition  that  they  moved  in 
the  same  Imes  which  would  be  traced 
by  bodies  so  carried  :  which  waa  a 
mere  mode  of  representing  the  siuu 
of  the  observed  facts ;  as  Kepler's 
was  another  and  a  better  mode  uf 
representing  the  same  obaervBtions. 

It  is  true  that  for  these  simply 
descriptive  operations,  as  well  an  for 
the  errooeous  inductive  one,  a  con- 
ception of  the  mind  was  required. 
The  conception  <rf  an  ellipse  must 
have  presented  itself  lo  Kepler's  mini) 
before  he  could  identify  the  planetary 
orbits  with  it.  According  to  I>r. 
WbeweU,  the  conception  waa  some- 
thing added  to  the  facts.  He  ex- 
presses himself  as  if  Kepler  had  put 
something  into  the  facta  by  bis  mode 
of  conceiving  them.  But  Kepler  did 
no  Bucdi  thing.  The  ellipse  was  in 
the  facts  before  Kepler  recognised  it ; 
just  OS  the  island  was  an  island  before 
it  bad  been  sailed  lunnd.  Kepler  did 
not  put  what  he  had  conceived  into 
the  facts,  but  eaio  it  in  them.  A  con- 
ception implies,  and  corresponds  to, 
something  conceived  :  and  though  the 
conception  itselE  is  not  in  the  facts, 
but  in  our  mind,  yet  if  it  is  to  convey 
any  knowledge  relating  to  them  it 
must  be  a  conception  (^  something 
which  really  is  m  the  facts,  some 
property  which  they  actually  possess, 
and  wliich  they  could  manifest  to  our 
senses  if  oiu  senses  were  ablo  to  take 
cognisance  of  it.  If,  for  Inatance,  the 
planet  left  behind  it  in  space  a  visible 
track,  and  if  the  obaerver  were  in  a 
fixed  position  at  such  a  distance  from 
the  plane  of  the  orbit  as  would  en- 
able him  to  see  the  whole  of  it  at 
once,  he  would  see  it  to  be  an  ellipse  ; 
and  if  gifted  with  appropriate  instru- 
ments and  powera  of  locomotion,  he 
would  prove  it  to  he  such  by  measur- 
ing ita  ditfereivt  dimensions.  Kay, 
further  :  if  the  track  were  visible,  and 
be  were  su  jilaced  that  he  could  see 
all  ports  uf  it  in  MiCQ(9»u:iTk,^™'^  '™^ 
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all  of  them  nt  oiice,  he  might  bo  ahh, ',  be  nbstractcd  (rom  the  ph< 

piucing  togntlicr   his   minieBiiive   life  itself  ;  from  ths  vt-ry  factB  which 

vutimiB,    to   discover   both    that ;  it  in  put  in  rajuiutioD    to  coonecb 

n  ellipae  and  that  the  planet    In  other  cokcr,  do  dunbt,  iiutewl  of 

"      *"  "   "     I   collecting  the  ooncevtiun    from  the 


mored  in  it.  The  case  would  then 
eXBCtly  rcsamble  that  of  the  naviga- 
tor who  diaoovera  the  land  to  be  an 
island  l>y  sailing  round  it.  If  the 
path  woa  viiiUe,  no  one  I  think 
would  dispute  that  to  identify  it 
with  an  ellipee  ia  to  describe  it ; 
and  1  L^onnot  see  why  any  differ- 
ence should  be  mode  by  its  not  being 
directly  on  object  of  sense,  when 
every  point  in  it  is  oa  eicuitly  OBuer- 
toined  as  if  it  were  sa 

Subject  tit  the  indispenFiable  con- 
dition vbioh  has  just  been  stated, 
I  do  not  conceive  that  the  part  which 
conceptions  have  in  the  i^xu'ation  of 
studymg  fade  has  ever  been  over- 
looked or  undervalued.  No  one  ever 
disputed  that  in  order  to  renson  about 
wiything  wa  must  have  a  conception 
of  it ;  or  that  wtien  we  include  a 
multitude  of  things  under  a  genaral 
eipression,  there  is  implied  in  the 
expreaaioii  a  conoeption  of  something 
common  to  tho^  things.  But  it  by 
no  means  follows  that  the  conception 
is  necaasBrily  pre-exiutent,  or  onn- 
stmcted  by  the  mind  out  of  its  own 
materiolo.  If  the  facts  are  rightly 
clamed  under  the  conception,  it  is 
beoaiisii  there  ia  in  the  foots  them- 
selves something  of  which  the  con- 
oeption is  itaelf  a  copy  ;  and  wiiieh 
if  WB  cannot  directly  perceive,  it  ia 
because  of  the  limited  power  of  oar 
organs,  and  not  becaude  the  thing 
itaelf  ia  not  there.  The  conception 
itBtlf  is  often  obtained  by  abstraotioa 
from  the  very  facts  which,  in  Dr. 
Whewell's  language,  it  ia  afterwards 
Oalled  in  to  connect.  This  he  himself 
admits,  when  he  observes,  (which  hi 
does  on  several  occasions,)  bow  great 
a  service  would  bs  rendered  to  the 
science  of  physiology  by  the  philoso- 
pher "  who  should  GStabliab  a  precise, 
tenable,  and  conBisttnt  conoeption  of 
life."  •     Such  a  conception  can  only 


very  phenomena  which  \ 
temptmg  to  cnlligate,  we  select  it 
from  among  those  which  have  been 
previoualy  collected  by  abstraotion 
from  other  facts.  In  Uie  inatance  of 
Kepler's  laws,  the  latter  was  the  case. 
The  facta  being  out  of  the  reodi  of 
being  observed  in  any  auch  n 
la  would  have  enafalod  the  aeu 
identify  directly  the  path  c 
plaoot,  the  conception  re^iuisite  for 
framing  a  geoerol  dcBcription  of  that 
path  could  not  be  coLected  by  abstrao- 
tion from  the  obeervationa  themselves; 
the  mind  hud  to  supply  hypotheti- 
colly,  from  among  the  conceptions  it 
had  obtained  from  other  portfanui  of 
its  experience,  eome  one  which,  would 
correctly  repreaent  the  aeriea  of  the 
observed  facts.  It  had  to  traine  a 
suppueition  respecting  the  general 
course  of  the  phenomenon,  and  ask 
itself,  If  thie  be  the  genera]  deiorip- 
tion,  what  will  the  details  be  T. and 
then  compare  these  with  the  details 
actually  observed.  If  they  agreed, 
the  hypothesis  would  si 
acription  of  the  phcnon 
it  was  necessarily  abandoned,  and 
another  tried.  It  is  Buch  a  i»B«  M 
this  which  gives  riae  to  the  doctiina 
that  the  mind,  in  framing  the  de- 
scriptions, adds  something  of  Ha  om 
which  it  does  not  find  in  the  facts. 

Yet  it  is  a  fact  surely  that  the 
planet  does  descHbe  an  eUipss ;  and 
a  fact  which  we  could  see  if  we  hod 
adequate  visual  organs  and  a  stdtllbla 
position.  Not  having  these  advan- 
tages, but  posBeseing  the  conception 
of  an  ellipse,  or  ^to  express  tile  mean- 
ing in  less  technical  language)  knoW' 
ing  what  an  ellipee  was,  Kepler  tried 
whetiior  the  observed  places  of  the 
planet  were  conaatent  with  saoh  • 
path.  He  found  they  were  m ;  and 
he,  consequently,  asserted  as  a  foot  ' 
that  the  planet  moved  tn  an  ellipao. 
But  this  fact,  which  Kepler  did  not 
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add  to,  but  found  in,  the  motions  of 
the  planet,  namely,  that  it  occupied 
in  Buccession  the  various  points  in  the 
GiTcumferenoe  oi  a  given  ellipse,  was 
the  very  fact  the  separate  parts  of 
ivhich  had  been  separately  observed  ; 
it  was  the  sum  of  the  different  obser- 
vations. 

Having  stated  this  fundamental 
difference  between  my  (pinion  and 
that  of  Dr.  Whewell,  I  must  add, 
that  his  account  of  the  manner  in 
which  a  conception  is  selected  suit- 
able to  express  the  facts  appears  to 
me  perfectly  just.  The  experience  of 
all  thinkers  will,  I  believe,  testify 
that  the  process  is  tentative  ;  that  it 
consists  of  a  succession  of  guesses ; 
many  being  rejected,  until  one  at  last 
occurs  fit  to  be  chosen.  We  know 
from  Kepler  himself  that  before  hit- 
ting upon  the  "conception"  of  an 
ellipse,  he  tried  nineteen  other  ima- 
ginary paths,  which,  finding  them  in- 
consistent with  the  observations,  he 
was  obliged  to  reject  But,  as  Dr. 
Whewell  truly  says,  the  successful 
hypothesis,  though  a  guess,  ought 
generally  to  be  called,  not  a  lu(£y, 
but  a  skilful  guess.  The  guesses 
which  serve  to  give  mental  unity  and 
wholeness  to  a  chaos  of  scattered  par- 
ticulars are  accidents  which  rarely 
occur  to  any  minds  but  those  abound- 
ing in  knowledge  and  disciplined  in 
intellectual  combinations. 

How  far  this  tentative  method,  so 
indispensable  as  a  means  to  the  col- 
ligation of  facts  for  purposes  of  de- 
scription, admits  of  application  to  In- 
duction itself,  and  what  functions 
belong  to  it  in  that  department,  will 
be  considered  in  the  cnapter  of  the 
present  Book  which  relates  to  Hypo- 
theses. On  the  present  occasion  we 
have  chiefly  to  distinguish  this  pro- 
cess of  Colligation  from  Induction 
properly  so  called  ;  and  that  the  dis- 
tinction may  be  made  clearer,  it  is 
well  to  advert  to  a  curious  and  in- 
teresting remark,  which  is  as  strike 
ingly  true  of  the  former  operation,  as 
it  appears  to  me  unequivocally  false 
of  the  latter. 


In  different  stages  of  the  progress 
of  knowledge,  philosophers  have  em- 
ployed, for  the  colligation  of  the  same 
order  of  facts,  different  conceptions. 
The  early  rude  observations  of  the 
heavenly  bodies,  in  which  minute  pre- 
cision was  neither  attained  nor  sought, 
presented  nothing  inconsistent  with 
the  representation  of  the  path  of  a 
planet  as  an  exact  circle,  having  the 
earth  for  its  centre.  As  observations 
increased  in  accuracy,  facts  were  dis> 
closed  which  were  not  reconcilable 
with  this  simple  supposition  :  for  the 
colligation  of  those  additional  facts, 
thesupposition  was  varied ;  and  varied 
again  and  again  as  facts  became  more 
niunerous  and  precise.  The  earth 
was  removed  from  the  centre  to  some 
other  point  within  the  circle ;  the 
planet  was  supposed  to  revolve  in  a 
smaller  circle  called  an  epicycle,  roimd 
an  imaginary  point  which  revolved  in 
a  circle  round  the  earth  :  in  proportion 
as  observation  elicited  fresh  facts  con- 
tradictory to  these  representations, 
other  epicycles  and  other  excentrics 
were  added,  producingadditional  com- 
plications ;  until  at  last  Kepler  swept 
all  these  circles  away,  and  substituted 
the  conception  of  an  exact  ellipse. 
Even  this  is  found  not  to  represent 
with  complete  correctness  the  accurate 
observations  of  the  present  day,  which 
disclose  many  slight  deviations  from 
an  orbit  exactly  elliptical.  Now  Dr. 
Whewell  has  remarked  that  these 
successive  general  expressions,  though 
apparently  so  conflicting,  were  all 
correct :  tney  all  answered  the  purpose 
of  colligation ;  they  all  enabled  the 
mind  to  represent  to  itself  with  facility, 
and  by  a  simultaneous  glance,  the 
whole  body  of  facts  at  the  time  ascer- 
tained  :  each  in  ite  turn  served  as  a 
correct  description  of  the  phenomena, 
so  far  as  the  senses  had  up  to  that 
time  taken  cognisance  of  them.  If  a 
necessity  afterwards  arose  for  discard- 
ing one  of  these  general  descriptions 
of  the  planet's  orbit,  and  framing  a 
different  imaginary  line,  by  which  to 
express  the  series  of  observed  positions, 
it  was  because  a  w\mvV>fex  ol  w^^  \aKX': 


had  now  been  added,  which  it  wbs 
nucsBsttrj  to  aoiubini!  with  the  old  facts 
into  one  goneml  description.  But 
Uiia  did  not  affect  the  oorrGctnees  of 
the  former  expression,  considered  as 
a  general  Btatement  of  the  only  foots 
which  it  was  intended  to  repveseot. 
And  no  true  is  this,  that,  as  is  well 
i-emarked  by  Iil.  Gomte,  these  ancient 
geneFalisationH,  even  the  rudest  and 
most  impBrfoct  of  them,  that  of  uni- 
form movement  in  a.  circle,  ace  bo  for 
from  being  entirely  false,  tliot  they 
are  even  DOW  haHtually  employed  by 
uatronomeni  when  only  a  rough  ap- 
proximation to  correctness  is  requir^ 
"  L'aHtranomie  modeme,  en  d^tnuBant 
sans  retour  les  hypothfesea  prinjitavea, 
envisageea  comme  kna  ri^llea  du 
monde,  a  Boignensament  m^tenu 
leur  valeur  positive  et  parmnnente,  lb 
pn^riiti  de  repr^enter  conimod^- 
inent  les  ph^nomtnes  quand  ii  s'agit 
d'une  premiere  ebauche.  Nob  res- 
sourees  k  cet  ^gard  stHit  meme  bien 
plus  ^tendues,  prAjis^nnint  k  cause  ijue 


le  illnaion  gi 


la  F^alit^  d«s  hypotheses  j  ce  qui 
peroiet  d'employer  sans  sorupule,  en 
chaqne  cas,  cello  que  noua  jugeuns  la 
plus  avautogeuse.    * 

Dr.  WhewelVa  remark,  therefore,  ie 
philosophically  correct.  Successive 
expcearions  for  the  colligation  of  ob- 
served facta,  or,  in  other  words,  suc- 
cessive descriptions  of  a  pheuumenon 
an  a  whole,  which  has  been  observed 
only  in  parts,  may,  though  conflicting, 
be  all  correct  au  far  aa  they  go.  But 
it  would  surely  be|  absurd  to  assert 
this  of  oonflicting  iuductions. 

The  aoientific  stndy  of  facts  may  be 
undertaken  for  three  different  pur- 
poses r  tho  simple  description  of  the 
facts ;  their  explanation ;  or  their 
prediction  :  meaning  by  prediction, 
the  determination  of  the  conditions 
under  which  similar  facts  may  be  ex- 
pected  again  to  occur.  To  the  Grst  of 
these  three  operations  the  name  oE 
Induction  dues  not  properly  belong  : 
to  the  other  two  it  does.     Now  Ur. 


Wbewell's  observation  is  true  o*  tlie 
first  aloue^  Couijidered  as  a  mere 
description,  the  ciroulnr  theory  of  the 
heavenly  motions  represent*  perfectly 
well  their  general  features  :  and  by 
adding  epicycles  without  limit,  those 
motions,  even  as  now  known  to  us, 
might  ba  enpreased  with  any  d^rsa 
of  accuracy  that  might  be  required. 
The  elliptical  theoiy,  as  a  mere  de- 
scription, would  have  a  great  advan- 
tage in  poiot  of  simplicity,  and  in  the 
conserfuent  facility  of  conceiving  it 
and  reasoning  about  it ;  bat  it  would 
not  really  be  mora  true  than  the  otiier. 
Different  descriptions,  theraforo,  may 
be  all  true  :  but  not,  surely,  different 
explanations.  The  doctrine  tliat  the 
heavenly  bodies  moved  by  a  virtue 
inherent  in  their  celestial  nature  ;  tbe 
doctrine  that  they  were  moved  by  im- 
pact, (which  led  to  the  hypotlwsiB  of 
vortices  as  the  only  impelling  force 
capable  of  whirling  bodies  in  cEioles,) 
and  the  Newtonian  doctrine  tliatthey 
are  moved  by  the  composition  of  a 
centripetal  with  an  original  projectile 
force  ;  all  these  are  explanations  col- 
lected  by  real  induction  from  supposed 
parallel  cases ;  and  they  were  all 
aucceasively  received  by  philoBopher^ 
as  scientiRo  truths  on  the  subjtiat  of 
the  heavenly  bodies.  Can  it  ba  said 
of  these,  as  was  said  of  the  different 
descriptions,  that  they  are  all  true  as 
far  as  they  go  ?  Is  it  not  clear  that 
(inly  one  can  be  true  in  any  degree, 
and  the  other  two  must  be  aJtogetber 
false  ?  So  much  for  explanations  ; 
let  us  now  compare  different  predic- 
tions: thefiiBt,  thateclipseswiuoccur 
when  one  planet  or  satellite  is  so 
situated  as  to  cast  its  shadow  npon 
anotlier ;  the  second,  that  they  will 
occur  when  some  great  calamity  is 
impending  over  mankind.  Do  these 
two  doctnnea  only  differ  in  the  degree 
~ '  their  truth  as  expressing  real  facts 
"i    unequal   degrees     *" 

iredly  the  one  is  t 

:r  absolutely  false.* 
■  Dr.  WhQwell,  In  hla  reply,  c 
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In  every  way,  therefore,  it  is  evident 
that  to  explain  induction  as  the  col- 
ligation of  facts  by  means  of  appro- 
priate conceptions,  that  is,  conceptions 
which  will  really  express  them,  is  to 
oonfound  mere    descriptions  of  the 

different  explanations  of  a  phenomenon, 
may  all  be  true.  Of  the  three  theories 
respecting  the  motions  of  the  heavenly 
bodies,  he  says  {Philosophy  of  Discovery ^ 
p.  331) :  "  Undoubtedly  all  these  explana- 
tions may  be  true  and  consistent  with 
each  other,  and  would  be  so  if  each  had 
been  followed  out  so  as  to  show  in  what 
manner  it  aould  be  made  consistent  with 
the  facts.  And  this  was  in  reality  in  a 
great  measure  done.  The  doctrine  that  the 
heavenly  bodies  were  moved  by  vortices 
was  successfully  modified,  so  that  it  came 
to  coincide  in  its  results  with  the  doctiine 
of  an  inverse-quadratic  centripetal  force. 
....  When  this  point  was  reached,  the 
vortex  was  merely  a  machinery,  well  or 
ill  devised,  for  producing  sucli  a  centripetal 
force,  and  therefore  did  not  contradict  the 
doctrine  of  a  centripetal  force.  Newton 
himself  does  not  appear  to  have  been  averse 
to  explaining  gravity  by  impulse.  So  little 
is  it  true  tmit  if  one  theory  be  true  the 
other  must  be  false.  The  attempt  to  ex- 
plain gravity  by  the  impulse  of  streams  of 
particles  flowing  through  the  universe  in 
all  directions,  which  I  have  mentioned  in 
the  Philosophy^  is  so  far  from  being  incon- 
sistent with  tiie  Newtonian  theory,  that  it 
is  founded  entirely  upon  it.  A  nd  even  with 
r^;ard  to  the  doctrine  that  the  heavenly 
bodies  move  by  an  inherent  virtue,  if  this 
doctrine  had  been  maintained  in  any  such 
way  that  it  was  brought  to  agree  with  the 
facts,  the  inherent  virtue  must  have  had 
its  laws  determined;  and  then  it  would 
have  been  found  that  the  virtue  had  a 
reference  to  the  central  body ;  and  so  the 
'  inherent  virtue '  must  have  coincided  in 
its  effect  with  the  Newtonian  force ;  and 
then  the  two  explanations  would  agree, 
except  so  far  as  the  word  '  inherent '  was 
concerned.  And  if  such  a  part  of  an  earlier 
theory  as  this  word  inherent  indicates  is 
found  to  be  untenable,  it  is  of  course  i-e- 
jccted  in  the  transition  to  later  and  more 
exact  theories,  in  Inductions  of  this  kind, 
as  well  as  in  what  Mr.  Mill  calls  Descrip- 
tions.  Tliere  is,  therefore,  still  no  validity 
discoverable  in  the  distinction  which  Mr. 
Mill  attempts  to  draw  between  descriptions 
like  Kepler's  law  of  elliptical  orbits,  and 
other  examples  of  induction." 

If  the  doctrine  of  vortices  had  meant, 
not  that  vortices  existed,  but  only  that  the 
planets  moved  in  the  iame  manner  as  if 
they  had  been  whirled  by  vortices  ;  if  the 
hypothesis  had  been  merely  a  mode  of 
representing  the  facts,  not  an  attempt  to 
account  for  them ;  if,  in  short,  it  had  been 
only  a  Description,  it  would,  uo  doubt. 


observed  facts  with  inference  from 
those  facts,  and  ascribe  to  the  latter 
what  is  a  characteristic  property  of 
the  former. 

There  is,  however,  between  Colliga- 
tion and  Induction  a  real  correlation, 

have  been  reconcilable  with  the  Newtonian 
theory.  The  vortices,  however,  were  not  a 
mere  idd  to  conceiving  the  motions  of  the 
planets,  but  a  supposed  physical  agent, 
actively  impelling  them ;  a  material  fact 
which  might  be  true  or  not  true,  but  could 
not  be  both  true  and  not  true.  According 
to  Descartes'  theory  it  was  true,  according 
to  Newton's  it  was  not  true.  Dr.  Whewell 
probably  means  that  since  the  phrases, 
centripetal  and  projectile  force,  do  not 
declare  the  nature  but  only  the  direction 
of  the  forces,  the  Newtonian  theory  does 
not  absolutely  contradict  any  hypothesis 
wliich  may  be  framed  respecting  the  mode 
of  their  production.  The  Newtonian  theory, 
regarded  as  a  mere  description  of  tho 
planetary  motions,  does  not ;  but  the 
Newtonian  theory  as  an  explanation  of  them 
does.  For  in  what  does  the  explanation 
consist?  In  ascribing  those  motions  to  a 
genend  law  wliich  obtains  between  all 
particle^  of  matter,  and  in  identifying  this 
with  the  law  by  wliich  bodies  fall  to  tlie 
ground.  If  the  planets  are  kept  in  their 
orbits  by  a  force  which  draws  the  particles 
composing  them  towards  every  other  par- 
ticle of  mutter  in  the  solar  system,  they  are 
not  kept  in  those  orbits  by  the  impulsive 
force  of  certain  streams  of  matter  which 
whirl  them  round.  The  one  explanation 
absolutely  excludes  the  other.  Either  tho 
planets  are  not  moved  by  vortices,  or  they 
do  not  move  by  a  law  common  to  all  matter. 
It  is  impossible  that  both  opinions  can  be 
true.  As  well  might  it  be  said  that  there 
is  no  contradiction  between  the  assertions, 
that  a  man  died  because  somebody  killed 
him,  and  that  he  died  a  natural  death. 

So,  again,  tho  theory  that  the  planets 
move  by  a  virtue  inherent  in  their  celestial 
nature,  is  incompatible  with  either  of  the 
two  others:  either  that  of  their  being 
moved  by  vortices,  or  that  wliich  regards 
them  as  moving  by  a  property  which  they 
have  in  common  with  the  earth  and  all 
terrestrial  bodies.  Dr.  Whewell  says  that 
the  theory  of  an  inherent  virtue  agrees 
with  Newton's  when  tho  word  inherent  is 
left  out,  which  of  course  it  would  be  (he 
says)  if  "found  to  be  untenable."  But 
leave  that  out,  and  where  is  the  theory? 
The  word  inherent  is  the  theory.  When 
that  is  omitted,  there  remains  nothing  ex- 
cept that  the  heavenly  bodies  move  **  by  a 
virtue,"  i.e.  by  a  power  of  some  sort,  or  by 
virtue  of  their  celestial  nature,  which 
directly  contradicts  the  doctiine  that  ter- 
restrial bodies  fall  by  the  same  law. 

If  Dr.  Whewell  la  not  -y^X.  aaJtvi^ft^,  «k^ 
other  subject  will  ttets«  e<\wa\\i  -^^"^  ^  .x  vo.«v 


I  impurtai 
ooiTBctly.  Colligation  ib  oot  always 
itidiiotion  ;  but  inductiim  is  always 
colligation.  TLu  oasertiun  that  tha 
ploDCts  move  in  eUIpaeB  woa  but  a 
mode  of  representing  observed  faots  ; 
it  viaa  but  a  colligation ;  whilo  the 
aaaerbioD  that  they  are  drawn  or  tend 
towards  the  bud  wb^  the  statement  uf 
a  new  fact,  inferred  by  indnefcion. 
But  the  induction,  once  inode,  acoom- 
piiahea  the  puiposea  oE  culligntion 
UkowiBe.  It  bnngB  tho  Bama  facta, 
whioh  Kepler  had  connected  by  hia 
conceptton  of  an  ellipse,  under  the 
additional  conception  at  bodies  acted 
upon  by  s  central  foree,  and  servea 
therefore  OS  anew  bond  of  connection 
for  those  faota  ;  a  new  principle  for 
their  claaiiSoation. 

Further,  tha  descriptions  which  are 
improperly  confounded  ivith  induction 
aro  Dcvertheleaa  a  necessary  prepara- 
tion for  induction  ;  no  leas  necessary 
than  correct  oljaervation  of  the  fiicts 
themselves.  Without  the  previoua 
colligation  of  detached  obsarvationa 
by  means  of  one  general  conc^tion, 
we  could  never  l^ve  obtained  any 
basis  for  an  induction,  except  in  the 
case  of  phenomena  of  very  limited 
comp^Et.  We  should  not  be  able  to 
affirm  any  predicates  at  all  of  a  aub- 
irdTy  s,it  thflt  there 
017  ol  light; 

'UQ   OiOd  two 

jpothBaia  of 


If  dlffereat  explanatlonuof  tlicaamafact 

diiTerent  predicdoiis.  Dr.  Whuvcll  quar- 
telB  (DU,  nhat  sround  tt  ia  not  nHaumrv 
hereto  conaldor) with  tbe  axunplc  I  hiia 
ohosen  on  this  puint,  and  thUikii  on  ohlau- 
tloa  to  an  Uliutncliui  a  auSlL-iuut  cmawer 
to  a  theory.  Examplsa  not  liaLlE  to  liis 
objection  arc  eoBilj  found,  if  the  propoEd- 
tloii  tlint  condicCliiK  predlctlgns  cuiuiot 


[nitradiction  beti 


jeotincftpaWeof  lieing  observed  other- 
wise than  pieoemeal  :  much  less  could 
we  oxtrnd  those  predioates  by  indnc- 
tion  to  other  aimijar  subjects.  Induc- 
tion, therefore,  always  presupposes, 
not  OEily  that  the  necessary  ubeervo- 
tious  arc  made  with  the  necessary 
accuracy,  but  also  that  Che  results  of 
tliese  observations  are,  so  far  oe  prac- 
ticable, connected  together  by  general 
descriptions,  enabling  the  mind  to- 
represent  ti)  itself  na  wholes  whatever 
phenomena  are  capable  of  being  so 
represented. 

S  S,  Dr.  Whewell  bus  replied  at 
some  length  to  the  precoding  observa- 
tions, re-stating  his  opinions,  but  with- 
out (sfi  for  as  I  can  perceive)  adding 
anything  mat^ol  to  his  former  argu- 
ments. Since,  however,  mine  have  not 
bad  the  good  fortune  to  make  any 
impression  upon  him,  I  will  subjoin  a 
few  remarks,  tending  to  show  more 
clearly  in  what  our  difierence  of 
opinion  consists,  as  well  as,  in  boud 
measure,  to  account  for  it 

Nearly  all  the  definitions  of  Induc- 
tion, by  writers  of  authority,  make  it 
consist  in  drawing  inferences  from 
known  cases  to  nnknown  ;  affirming 
of  a  cloas  a  predicate  which  has  been 
foimd  true  of  some  t         ■   ■       -      . 

oismplei.    Suppose  t1 

they  liotli  be  right!  When  Coluni^  pre- 
dicted that  by  sailing  couatantly  woatwont 


which  to  set  dQt,w 
he  could  never  d< 
back,  were  both  h< 


(,  nan  tiioso  wbi^  atferroa  uuil  uie 
itic  Dould  never  be  crossed  by  steam 
{Btlon,  nor  a  roUwar  tmin  propollod 


aooChor?" 

Dr.  Yniawsll  BOBS  BO  distinntion  betwe 
holdlug  oontrsdictory  d|  '  ' 
tiou  of  fact,  Mjd "'~ 

Inductioiia  hole 


Loroly  omploylng  diHo> 
ThB  eoBB  oC.di^ent 
Deaoriptiom    to    tS 
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the  class ;  concluding,  because  some 
things  have  a  certain  property,  that 
other  things  which  resemble  them 
have  the  same  property— or  because  a 
thing  has  manifested  a  property  at  a 
certain  time,  that  it  has  and  will  have 
that  property  at  other  times. 

It  can  scarcely  be  contended  that 
Kepler's  operation  was  an  Induction 
in  this  sense  of  the  term.  The  state- 
ment that  Mars  moves  in  an  ellipti- 
cal orbit  was  no  generalisation  from 
individual  cases  to  a  class  of  cases. 
Neither  was  it  an  extension  to  all 
time  of  what  had  been  found  true  at 
some  particular  time.  The  whole 
amount  of  generalisation  which  the 
case  admitted  of  was  already  com- 
pleted, or  might  have  been  so.  Long 
before  the  elfiptio  theory  was  thought 
of,  it  had  been  ascertained  that  the 
planets  returned  periodically  to  the 
same  apparent  places ;  the  series  of 
these  places  was,  or  might  have  been, 
completely  determined,  and  the  ap- 
parent course  of  each  planet  marked 
out  on  the  celestial  globe  in  an  unin- 
ternipted  line.  Kepler  did  not  ex- 
tend an  observed  truth  to  other  cases 
than  those  in  which  it  had  been  ob- 
served :  he  did  not  widen  the  subject 
of  the  proposition  which  expressed  the 
observed  facts.  The  alteration  he 
made  was  in  the  predicate.  Instead 
of  saying,  the  successive  places  of 
Mars  are  so  and  so,  he  summed  them 
up  in  the  statement,  that  the  succes- 
sive places  of  Mars  are  points  in  an 
ellipse.  It  is  true  this  statement,  as 
Dr.  Whewell  says,  was  not  the  sum  of 
the  observations  merely ;  it  was  the 
sum  of  the  observations  seen  under  a 
new  point  of  view.*  But  it  was  not 
the  sum  of  more  than  the  observations, 
as  a  real  induction  is.  It  took  in  no 
cases  but  those  which  had  been  actu- 
ally observed,  or  which  could  have 
been  inferred  from  the  observations 
before  the  new  point  of  view  presented 
itself.  There  was  not  that  transition 
from  known  cases  to  unknown  which 
constitutes  Induction  in  the  original 

•  PhU»  o/J)i9C9V.i  p.  256. 


and  acknowledged  meaning  of   the 
term. 

Old  definitions,  it  is  true,  cannot 
prevail  against  new  knowledge  :  and 
if  the  Keplerian  operation,  as  a  logi- 
cal process,  be  really  identical  with 
what  takes  place  in  acknowledged  in- 
duction, the  definition  of  induction 
ought  to  be  so  widened  as  to  take  it 
in  ;  since  scientific  language  ought  to 
adapt  itself  to  the  true  relations  which 
subsist  between  the  things  it  is  em- 
ployed to  designate.  Here  then  it  is 
that  I  am  at  issue  with  Dr.  WhewelL 
He  does  think  the  operations  identi- 
cal. He  allows  of  no  logical  process 
in  any  case  of  induction  other  than 
what  there  was  in  Kepler's  case, 
namely,  guessing  until  a  guess  is  found 
which  tallies  with  the  facts  ;  and  ac- 
cordingly, as  we  shall  see  hereafter, 
he  rejects  all  canons  of  induction,  be- 
cause it  is  not  by  means  of  them  that 
we  guess.  Dr.  Whewell's  theory  of 
the  logic  of  science  would  be  very  per- 
fect if  it  did  not  pass  over  altogether 
the  question  of  Proof.  But  in  my  ap- 
prehension there  is  such  a  thing  as 
proof,  and  inductions  differ  altogether 
from  descriptions  in  their  relation  to 
that  element.  Induction  is  proof ; 
it  is  inferring  something  unolnerved 
from  something  observed :  it  requires, 
therefore,  an  appropriate  test  of  proof ; 
and  to  provide  that  test  is  the  special 
purpose  of  inductive  logic.  When, 
on  the  contrary,  we  merely  collate 
known  observations,  and,  in  Dr.  Whe- 
well's  phrajseology,  connect  them  by 
means  of  a  new  conception ;  if  the 
conception  does  serve  to  connect  the 
observations,  we  have  all  we  want. 
As  the  proposition  in  which  it  is  em* 
bodied  pretends  to  no  other  truth  than 
what  it  may  share  with  many  other 
modes  of  representing  the  same  facts, 
to  be  consistent  with  the  facts  is  all 
it  requires :  it  neither  needs  nor  ad- 
mits of  proof;  though  it  may  serve 
to  prove  other  things,  inasmuch  as, 
by  placing  the  facts  in  mental  con- 
nection with  other  facts  not  previously 
seen  to  resemble  them,  it  assimilate 
the.case  to  another  c\»£&  dl  '^^MsivcA&seoab^ 


INDUCTION. 


Tit. 


nmg  whii;h  i-eal  Iiiijiictiona  have 
nlresdy  heeii  made.  Tlimi  Kepler's 
Bo-vulled  law  brought  the  orbit  of  Mare 
into  the  clOBB  ellipee,  and  hy  doing  bo, 
proved  all  the  properties  of  aa  eUipae 
to  be  true  of  the  orbit :  but  in  this 
proof  Kepler's  law  supplied  the  minor 
premiBe,  and  not  (hb  is  the  ctme  with 
real  Inductions)  the  major. 

Dr.  Whewell  calls  nothing  Indue. 
tion  where  there  is  not  a  new  mental 
cnoceptioD  introduced,  and  everything 
induction  where  there  i&  But  tbia 
IB  to  confound  two  very  different 
things,  Invention  and  Proof.  The 
introdnction  of  a  new  conception  be- 
longs to  Invention :   and  invention 

ly  be  required  in  any  operation,  but 

he  BBsenee  of  none.  A  new  oonuep- 
lion  may  be  introduced  for  descriptive 
;)urpoees,  and  no  it  may  (or  inductive 
purposes.  13ut  it  ie  no  far  fmiii  cnn- 
atitnting  induction,  that  induction 
does  not  iieceaaarily  ataud  in  need  of 
it  Most  inductiona  require  no  con- 
ception but  what  waa  preaent  in  every 
one  of  the  imrticuluj-  inHtanccs  on 
wbicli  the  induction  m  grounded. 
That  all  men  are  morta]  ia  surely  an 
inductive  concluaion ;  yet  no  new 
conception  is  introduced  by  it.  Who- 
ever knows  that  any  man  haa  died, 
lias  alt  the  conceiitiote  involved  in 
the  inductive  generalisation.  But 
Dr.  Whewell  considers  the  pmcesB  of 
invention,  whidi  consinte  in  framing 
a  new  conception  consistent  with  the 
facts,  to  be  not  merely  a  necessary 
part  of  all  induction,  but  the  whole 
of  it. 

The  mental  operation  which  ex- 
tnuid  from  a  number  of  detached  ob- 
Bervationa  certain  general  characters 
in  which  the  observed  phenomena  re- 
Bpmble  one  another,  or  resemble  other 
known  facts,  ia  what  Bacon,  Locke, 
and  most  xubBequeut  metaphyaicianB, 
have  undenlood  by  tlic  wiinl  Abstrac- 
tion. A  general  enpression  obtained 
by  alistraction,  connecting  known  fnutf 
l^  mean.1  of  common  cbaracti-rB,  but 
witliout  concluding  from  them  la 
unknown,  niay,  I  think,  with  strict 
logicnl  correctnc'Bii,  lie  termed  a  De- 


word  :  I  am  quite  content  ti.  ..   . 

WheweU's  term  Colligation,  or  the 
more  general  phratiGR,  "mode  of  re- 
presenting, or  of  expreasing,  pheno- 
mena ;  '*  provided  it  be  clearly  Been 
that  the  process  ia  not  Induction,  but 
something  radically  different. 

What  more  may  usefully  be  said  on 
the  subject  of  CoUigatiun,  or  of  the 
oorrelaUve  expression  invented  by 
Dr,  Whewell,  the  Explicatkm  of  Con- 
ceptions, and  generally  on  the  subject 
of  ideOA  and  mental  n^iresentationa 
as  oonnected  wiUi  the  study  o£  facts, 
will  find  a  more  appropriate  place  in 
the  Fourth  Book,  on  the  Operations 
Subsidiary  to  Induction  ;  to  which  I 
must  refer  the  reader  for  the  removal 
of  any  difficulty  which  the  prtaent 
disdiBsinn  may  have  lef  L 


CHAPTER  IIL 

OP  THE   GBOUND   OP   lNni"0TlOS. 

§  I.  iNDOcnoN,  jmiperly  so  called, 
I  diatinguished  from  tlime  mental 
operations,  sometimes  though  impni- 


^  ly  designated  by  the  name,  whicli 
I  have  attempted  in  the  pntcedinc 
cha]>ter  to  characterise,  may,  then,  be 
summarily  defined  as  Generalisaticm 
frcon  Experience,  It  consists  in  infer- 
ring from  some  initividual  inatanoea 
in  which  a  phenomenon  is  observed  to 
occur,  that  it  ocairs  in  all  instances  of 
u  cert^n  class  ;  namely,  in  all  which 
reamilile  the  former,  in  what  are  m- 
garded  as  the  material  circumstaDces. 
In  what  way  the  material  circum- 
stances are  to  bo  diatinguiahed  from 
those  which  are  immaterial,  or  why 
some  of  the  circuuixtauce*  are  material 
and  others  not  an,  we  are  not  vet 
ready  to  pdnt  out.  We  must  ffrst 
observe  that  there  ia  a  principle  im- 
plied in  the  very  statement  rd  what 
Induction  is  ;  an  assumption  with  re- 
ganl  to  the  course  of  nature  and  the 


ftROUND  OF  INDUCTION. 


raely.  tliat 
tbere  are  such  thingB  in  DBtiire  as 
panUlel  cases ;  tliat  what  happenii 
once  wQI,  under  a  suffioieat  degrue  (if 
Bhoilarity  af  drcumstiuicea,  h^pcn 
Bgsjn,  and  not  only  agaiu,  but  as  o^n 


This,  I  Bay,  is  lui  ssaamption  involved 
in  every  case  of  indaction.  And  if 
we  consult  the  actual  course  of  nature, 
ne  Mud  that  the  ontumptiou  Is  war- 
ranted. The  universe,  so  fur  as  known 
to  us,  is  so  constituted,  that  wimtaver 
is  true  !n  any  oue  case,  is  true  in  all 
cases  of  a  certain  description  ;  the 
only  difficulty  is,  to  find  what  de- 

lliis  universal  fact,  which  is  our 
warrant  for  oil  inferences  from  ex- 
perience, has  been  described  by  dif- 
ferent philosophers  in  different  farms 
<rf  htuguaga ;  that  the  course  of  nature 
is  uniform  ;  that  tbo  univeise  is  gov- 
erned by  general  laws ;  and  the  like. 
One  of  the  moxt  usual  of  those  modes 
of  expression,  but  also  one  of  the  most 
iuadoquaie,  is  that  wliich  has  been 
brought  into  familiar  use  by  the 
nietaphyaicianB  of  the  school  of  Beid 
and  Stewart.  The  disptBition  of  tho 
human  mind  ta  gener&Iise  from  ex- 
perience,— a  propenaity  jxiuaidered  by 
these  philoatqihers  as  nn  iustinut  of  our 
nature, — they  usually  describe  under 
some  Buoh  name  as  "  our  intuitive  con- 
viutkio  Uiat  the  future  will  resemble 
the  past."  Now  it  has  been  veil 
pointed  oot  by  Mr.  Bailey,*  that 
(whether  the  tendency  be  or  not  on 
original  and  ultimate  element  of  o\ii' 
nature)  Time,  in  its  modifiditiona  of 
poflt,  present,  and  future,  hue  no  con- 
cern either  with  the  belief  itself,  or 
with  tlie  grounds  of  It.  We  believe 
that  fire  will  bum  to-morroH',  becauw 
it  burned  to-Jay  and  yesterday  ;  but 
WH  believe,  on  precisely  the  i 
grounds,  that  it  burned  before  we 
boi-n,  and  that  it  burns  this  very  day 
in  Cochin-Ohina.  It  is  not  froui  f 
past  to  the  future,  as  past  and  futui 
that  we  infer,  but  from  the  known 

*  ^w.ol  t»  He  Punuil  of  Traik. 


the  luknown  ;  from  facta  observed 
facts  unobserved  ;  from  what        ' 
perceived,  or  been  directly  u 
if,  to  what  has  not  come  within  our 
xperienoe.     In  this  last  predioament 
5  iiie  whole  region  of  the  future ;  but 
akio  the  vastiy  greater  portion  of  the 
present  aud  of  the  post. 

Whatever  be  the  most  proper  mode 
■f  expressing  it,  the  pivpositiun  that 
the  course  of  nature  in  uniform  is 
thu  fundamental  principle,  or  general 
n,  of  Induction.  It  would  yet 
great  error  to  offer  this  large 
gener^ieation  as  any  ex{ilauation  of 
the  inductive  process.  On  the  con- 
trary, I  hold  it  to  be  itself  on  instance 
of  induetion,  and  induction  by  no 
means  of  the  must  obvious  kind.  For 
from  being  the  first  induction  we 
■  I,  it  is  one  of  the  hist,  or  at  all 
a  one  of  those  which  are  latest 
taining  strict  phi1o»)phical  accu- 
racy. As  a  general  maxim,  indeed,  it 
has  scarcely  entered  into  the  minds 
of  any  but  philosophers  ;  nor  even  by 
them,  as  we  shall  have  many  oppor- 
tunities of  remarking,  bave  its  eitent 
and  limits  been  always  veir  justly 
■S.1&&.  The  truth  is,  that  tliK 
great  generalisation  is  itself  founded 
on  prior  generalisntions.  The  obscurer 
laws  of  nature  were  discovered  by 
IS  of  it,  but  the  more  obvious 
must  have  been  underetoud  and 
assented  to  as  general  truths  before  it 
was  ever  heard  of.  We  sboidd  nevei- 
bave  thought  of  affirming  that  all 
pbenomeno  take  place  according  to 
general  laws,  if  we  luid  not  ftrt>t 
arrived,  in  the  case  of  a  great  multi* 
tude  of  phenomena,  at  some  know- 
ledge of  the  laws  themFelvea  ;  which 
coiJd  be  done  no  otherwise  than  by 
indnction.  In  what  sense,  then,  can 
a  principle,  which  is  bo  far  from  being 
our  earUest  induction,  be  regarded  as 
our  warrant  for  all  the  othen?  In 
the  only  sense  in  which  (as  we  hnvo 
already  seen)  the  general  propositionB 
which  we  place  at  the  head  of  our 
reasonings  when  we  throw  them  into 
BvUogiHms  ever  really  contribute  to 
their  validity.  Aa  AwMnaW^'^^^^'^'S 


»s 


INDFOTION. 


leiDorlu,  every  iniliiction  is  a,  nyMagiBia 
with  tha  major  premiae  Kqppcessed  ; 
or  (as  I  prefer  expreasing  it)  every 
iBdiiotian  may  be  thrown  Into  the 
(brm  of  a  syUoglaiD  by  snpplying  a 
major  premise.  If  this  be  actimlly 
doDe,  the  prim^ple  wliich  wo  are  now 
coDsidertng,  that  of  the  uniformity  o( 
the  course  of  natura,  will  appear  i 
the  ultimate  mnjor  premise  of  at!  ii 
ductioDB,  and  will,  theref  ore,  stand  to 
all  induotiimB  in  the  relation  in  which, 
as  bBS  been  shown  at  so  muoh  length, 
the  major  proposition  of  a  syllogiam 
always  stands  to  the  oonclusioa  ;  not 
oontribating  at  all  to  prove  it,  but 
bfliug  A  necessary  condition  of  :' 
being  proved  ;  sinoa  no  concluaion 
proved  for  which  there  cannot 
ionnd  a  true  major  premiFie.* 


Hon,  thit  the  objectloua, 
thair  being  fully  nii  awproa 
DahlB,  wBtB  Bllontly  iup- 


credlt  hlB  mflre  ^ffimmtioD  tb&t  the  d1^<?- 
tlonB  hnTO  actunlJy  bocn  miLdo. 
Bnt  aa  be  leeras  lo  think  that  whftt  Ita 

ought  not  to  huo  been  mado  "  eilontl;."  I 
ijow  hrKik  that  allmce,  nnd  atJita  os^^tlj 

supprosBod  that  olone  which  might  lie  ra- 
grirded  as  penonal  critioUm  on  ths  Arch- 
Ijlnhop.    I  hihd  iuipiitiid  to  hlni  the  Z^aving 

tioii.     1  found  that  bo  hud  nskBtl  hlmadf 

couAistciit  wLih  his  own  theory.  1  hod 
aljn.  wilhfn  the  ::oiLipilfla  of  A  pivnntbBElb*, 

di^mljtorlaliOB  of  ireiibiBbop  Wlrately  m  a 
philj=oiihor,    ThoM  romarks,  lh™igh  thalr 

was  bardly  outitlod  to  mako :  iHut  of  alt 
whon  the  inataULie  which  I  hJid  rtgardud 
aa  ao  illuBtrotlou  of  Ibcro  failed,  an  I  now 
saw,  to  bear  thetn  out.  Tha  real  mattur  at 
the  T>ott4jm  of  the  whole  dlopute,  tho  dif- 


that  the  uniformity 
of  the  course  of  nature  is  the  ultiniate 
major  premise  in  all  cases  of  induc- 
tion may  he  thought  to  require  somf 
explanation.  The  immediate  major 
premise  in  every  inductive  argument 
it  certainly  ia  not.  Of  thut  Arcli- 
biabop  Whately's  must  be  held  to  be 
the  correct  account  The  induction, 
"John,  Peter,  ftc,  are  mortal,  there- 
fore all  mankind  are  mortal,"  may,  as 
he  justly  layB,  be  thrown  into  a  syl- 
logism by  prefixing  Bsa  majiH- promise, 
(what  is  at  any  rate  a  necessary  con- 
ditionof  the  validity  of  the  argument,) 
namely,  that  what  is  true  of  John, 
Peter,  A^c,  is  true  of  all  muikind. 
But  how  came  we  by  this  major  pre- 
mise? It  ia  not  self-evident;  nay,  in 
all  coses  (rfunwarrotitedgeneniiiBBtlon  ' 
it  in  not  true.  Kow,  then,  is  it  anived 
at  T  Necessarily  either  by  induction 
or  ratiocination  ;  and  if  by  indaction, 
the  process,  like  all  other  inductive 
arguments,  may  be  thrown  into  the 
form  of  a  syUogtsm.  This  previous 
Bjllogism  it  ia,  therefore,  necessary  to 
conatmcL  There  ia,  in  the  long-run, 
only  one  possible  construotion.  The 
real  proof  that  what  is  true  of  John, 
Peter,  ftc,  is  truo  of  all  mankind,  can 
only  be,  that  a  different  supposition 
would  be  inconsistent  with  the  uni- 
formity which  we  know  to  exist  in 
the  couise  of  nature.  Whether  there 
would  be  this  Inconsistency  or  not, 
may  be  a  matter  of  long  and  delicate 
inquiry ;  hut  unless  there  would,  we 


m)nr  premlsp,  renu 
■7  opinion  had  been  I 


i!  tho  fnn 


dy  enfirrced  tl»  opinion  by  furl^DT 
ents,  but  answered  (Ibough  without 
g  him)  thoao  of  the  Archbishop, 
not  b&viug  tuadti  tliid  at:iroTnent  be- 
do  not  thlnlt  it  needful  to  apologise. 


na^  retracticin  requisite 


Nor  la  Archbishop 
wltbdnwlus 


GEOUMD  OF  INDUCTION. 


hftve  no  anfficieat  ground  for  the  major 
of  the  inductive  Byllogism.  It  hence 
appcitra,  that  if  ws  tbion'  the  whble 
course  of  tm;  inductive  ttrgivment  into 
s  seriaa  of  lylloginnB,  ve  fihall  arrive 
by  more  or  fewer  atepe  at  an  ultimate 
BjUoBigni,  which  will  havefor  its  major 
premue  the  principle  or  axiom  of  the 
imiformity  ol  the  course  of  nature.' 

It  w»s  not  to  be  expected  that  in 
the  case  of  thia  axiom,  any  more  than 
of  other  axioms,  there  should  he  unani- 
naty  among  thinkers  with  rtepcct 
to  the  ground  od  which  it  ia  to  bo 
received  as  true.  I  have  already 
stated  that  I  regard  it  aa  itself  a  gene- 
rolUation  from  experience.  Others 
hold  it  to  be  a  principle  which,  ante- 
cedently to  anj  verification  by  experi- 
ence, we  are  compelted  by  the  con- 
Btitntion  of  our  Uiinfcing  faculty  to 
assDine  aa  true.  Having  eo  recently, 
and  at  so  much  length,  combated  a 
Himilar  doctrine  aa  applied  to  tbc 
Axioma  of  mathematics  by  arguments 
which  are  in  a  great  measure  appli- 

*  But  though  It  ia  n  comtitioii  of  tho 
validltj  or  every  indHction  that  lliere  be 
tmttormlty  ia  Ilia  comae  of  niture,  it  is 
not  a  ueceisarv  condition  that  tba  uDi- 
fomiltf  abould  peivaas  aU  nabin.  It  is 
«aough  that  it  pervftdcB  tho  particular 
daaa  of  phanomena  to  wliich  the  inductfon 

mo^DiiB  of  tho  plouota,  or  tho  propartiea 
ol  the  nuunct,  would  not  bo  vitiatad 
thouffb  wo  were  to  Huppoflo  that  wind  and 
we&ther  are  the  eport  of  chanco.  provided 
It  be  aaaumod  that  aatronomical  and  mag. 
betia  plkODOmotiaars  under  the  dominion  of 
ganenl  Jaws.  Otherwiao  the  oarly  expeii. 
onco  of  mauldod  would  havH  reated  on  a 
very  weak  foundation ;  for  In  the  Infancy 


la  alroadj' 


cable  to  the  present  case,  I  shall  defer 
the  more  particular  discussion  of  this 
controverted  point  in  regard  to  the 
tundamentol  axiom  of  induction  un- 


til a 


e  adva 


truth  impliea  the  gi 
mity  oj  forttnoipji, 
thoUndof  pheDomB 
pUBs.rilJifr&atthlBt 

known,  or  tliat  we  mar  now  know 
tiie  concluaioii,  the  Duke  o[  WeUingUm  is 
mortal,  drawn  Irom  the  inataucea  A,  B, 
and  C  Implies  either  tliat  we  haie  already 


id  paralogism  raspectiD^  the  grounda  ot 
ductloQ  would  he  dispelled  %  keeping 
•lew  theu  ilmple  conElJemUoni. 


,  iry.*  At  present,  it  is  of  more 
importance  to  understand  thoroughly 
the  import  of  the  axiom  itself.  For 
the  proposition,  that  the  course  of 
nature  is  uniform,  po^acasea  ratlier  the 
brevity  suitable  to  popular,  thon  the 
precision  requisite  in  philosophical 
language  ;  its  terms  require  to  be  ex- 
plained, and  a  stricter  than  their 
ordinary  signification  given  to  them, 
before  the  truth  of  the  assertion  can 
be  admitted. 

§  2.  Every  person's  consciouaneas 
oaaures  him  that  he  does  not  always 
expect  uniformity  in  the  course  of 
events ;  he  does  not  always  believe 
that  the  unknown  vrill  be  similar  to 
the  Itnown,  that  the  futnire  will  re- 
semble the  past  Kobody  believes 
that  the  succession  of  rain  and  fine 
weather  will  be  the  same  in  every 
future  yeer  as  in  the  present.  No- 
body expecta  ta  have  the  same  dreams 
repeated  every  night  On  the  con. 
trary,  everybody  mentions  it  as  some- 
thing extraordinary  it  the  course  of 
nature  is  constant,  and  resembles  it- 
self in  these  particulars.  To  look 
for  constancy  where  constancy  is  not 
to  bo  expected,  as,  for  instance,  that  a 
day  which  has  once  brought  good 
fortune  will  always  be  a  fortunate 
day,  is  justly  accounted  superstition. 

The  course  of  nature,  in  truth,  is 
not  only  uniform,  it  ia  alao  infinitely 
various,  gome  phenomena  are  always 
seen  to  recur  in  the  very  same  coin- 
binationa  in  which  we  met  with  them 
at  first  J  others  seem  altogether  capri- 
cious ;  while  some,  which  we  had  been 
accustomed  to  r^ard  as  bound  down 
eiclusively  to  a  particular  act  of  com- 
binationa,  we  unexpectedly  find  de- 
tached from  aome  of  the  elements  with 
which  we  had  hitherto  found  them 
conjoined,    and   united   to  others   of 


quite  B  coDtroTj  ilescription.  To  nn 
itihatiitaiiC  of  Oentral  Africa  fifty 
yeare  ago,  no  tact  probably  appeared 
to  cesC  on  more  uniform  experience 
than  thi«,  that  nit  human  beings  urs 
black.  To  Earopeana  not  many  years 
ago,  tbe  proposition.  All  wans  are 
white,  appeared  an  equally  unequi- 
vocal inBtanoe  of  uniformity  in  tbe 
ooursa  of  nature.  Further  experience 
has  proved  to  both  that  they  were 
mistaken  ',  but  they  had  to  wait  fifty 
canturiea  for  this  experience.  Dur- 
ing that  long  time,  mankind  believed 
in  an  uniformity  of  the  course  of  na- 
ture where  no  such  imifunnity  really 
existed. 

According  to  the  notion  which  thd 
ancients  entertained  of  induction,  tbe 
foregoing  were  cases  of  as  legitimate 
inference  as  any  inductions  whatever. 
In  these  two  inatanoeB,  in  which,  the 
coDctusiun  being  false,  the  ground  of 
inference  must  have  been  insufticient, 
there  was,  nevertheless,  as  much 
ground  for  it  as  this  conception  of 
induction  admitted  of.  The  induc- 
tion of  the  ancients  has  been  well 
described  by  Bacon,  under  the  name 
of  "  Inductio  per  eniimerationem  sini- 
plicem,  ubi  nan  reparitor  instajitia 
controdictoria."  It  consists  in  ascrib- 
ing the  character  of  general  truths 
to  all  propoaitiona  which  are  true  in 
every  iustanoe  that  we  happen  to 
know  of.  This  is  the  kind  of  induc- 
tion which  is  natural  to  the  mind 
when  unaccustomed  to  aoientifio 
methods.  The  tendency,  which  euna 
call  an  instinct,  and  which  others 
account  for  by  association,  to  infer 
the  future  from  the  past,  the  known 
from  the  nnknoivn,  ia  simply  a  habit 
of  expecting  that  what  has  been  found 
true  once  or  several  times,  and  never 
yet  found  false,  will  be  found  true 
again.  Whether  tbe  instances  are 
few  or  many,  conclusive  or  inconch)- 
aive,  does  not  much  affect  the  nutter : 
these  are  considerationB  which  occur 
only  on  reflection ;  the  unprompted 
tendency  of  the  mind  is  to  generalise 
its  experience,  provided  this  points  .ill 
in  one  direction  ;  provided  no  other 


experience  of  a  conflicting  character  ] 
comes  unsought.  The  notion  of  seek- 
ing it,  of  experimenting  for  it,  of  tn- 
ierrogatma  nature  (to  use  Bacon's  ex- 
pression) is  oi  much  later  growth. 
The  observation  of  nature  by  uncul- 
tivated intellects  is  purely  passive: 
they  accept  the  facts  which  present 
themselves,  without  taking  tbe  truuble 
of  Bcarching  for  more :  it  is  a  superior 
mind  only  which  asks  itself  what  facta 
tire  needed  to  enable  it  to  oome  to  s 
nafe  conclusiim,  and  then  looks  out  for 
these. 

But  though  we  have  always  a  pro- 
l>en»ity  to  generalise  from  unvarying 
experience,  wo  are  not  always  war- 
ranted in  dmng  so.  Before  we  can  be 
at  liberty  to  conclude  that  something 
ia  universally  true  because  we  have 
never  knovm  on  instance  to  the  con- 
trary, we  must  have  reason  to  be- 
lieve that  if  there  were  in  nature 
any  instances  to  the  contrary,  wa 
should  have  known  of  them.  This 
assurance,  in  the  great  majority  of 
cases,  we  cannot  have,  or  can  have 
only  ill  a  very  moderate  degree.  The 
postiibility  of  having  it  is  Uie  faaoda- 
tion  on  which  we  shall  see  hereafter 
tliat  induction  by  simple  enumeration 
may  in  some  remarkable  coses  amt 
practically  to  proof.*  No  such  as 
ance,  however,  can  be  had  on  any  of 
the  ordinary  subjects  of  scientifio  in- 
quiry. Popular  notions  are  nsnolly 
foniuled  on  induction  by  simple  enu- 


a  little  way.  We  are  forced  to  begin 
with  it  i  we  must  often  rely  on  it 
provisionally,  in  the  absence  of  meana 
of  more  seeching  investigation.  But, 
/or  the  accurate  study  of  nature,  we 
require  a  surer  and  a  more  potent  in- 
strument 

It  was,  above  all,  by  pointing  out 
tbeinsuSicienaynf  this  rude  and  loose 
conce]itkin  of  Induction  that  Bacon 
nieritud  the  title  so  generally  awarded 
bi  him  of  Founder  of  tbe  InducHve 
Philosophy.  The  value  of  his  own 
couti'ibutiona  to  a  more  piiilosophkal 

*  Intra,  cliup.  »ii,  ailL 


thnory  of  the  tnifajeot  has  certainly 
been  exaggerated.  AltlioiTgh  (along 
with  Home  ftmdamental  errors)  bis 
nritingB  contMn,  mora  or  less  fully 
developed,  sevenil  of  tbe  most  im- 
portant principles  of  the  Inductivo 
Method,  physical  inveatigatioa  has 
now  far  outgrown  the  Baconian  con- 
ception of  Induction.  Moral  and 
political  inquiry,  indeed,  are  aa  yet 
far  behind  that  conception.  Tbe  cur- 
rent and  improved  iniideH  of  reason- 
ing on  these  subjects  are  still  of  the 
BUne  vidouB  description  against  which 
Bacon  protested ;  the  method  almost 
eKclusivelj  employed  by  those  pro- 
fessli^  to  treat  such  matters  induc- 
tively, is  the  very  inductio  per  enii- 
HKTOtionenS  gimpliceia  wUoh  he  cou- 
deums  ;  and  the  experience  which  we 
hear  so  confidently  appealed  to  by  all 
sects,  parties,  and  interests  is  stiil,  in 
his  own  ampbatic  words,  me™  palpal  io, 

§  3.  In  order  to  a  better  uuder- 
staitding  of  the  problem  which  tbe 
logician  must  solve  if  he  would  estab- 
lish a  xdentilia  theory  of  Induction, 
Ibt  UK  compare  a  few  cases  of  incorrect 
inductions  with  otheis  which  are  ac- 
knowledged to  be  legitimate.  Some, 
wH  know,  whidi  were  believed  tor 
centuries  to  be  correct,  were  never- 
thelese  incorrect.  That  all  swans  ore 
white,  conu'it  have  bei^n  a  good  in- 
duction, since  tbe  conclusion  has 
turned  out  emmeous.  The  experi- 
unce,  however,  nu  which  the  conelu- 
tion  rusted  waa  gemune.  From  the 
earliest  records,  the  testimony  of  the 
inhabitants  of  the  kunwn  world  was 
unanimous  on  the  point.  Theuniforra 
experience,  therefore,  of  the  inhabi- 
tants of  the  known  world,  agreeing 
in  a  common  result,  without  one 
known  instance  of  deviation  from 
that  result,  is  not  always  suf&cient  to 
establiah  a  general  oonclusion. 

But  let  us  now  turn  to  an  instance 
apparently  not  very  diseiniilnr  to  this. 
Mankind  were  wrong,  it  seems,  in 
concluding  that  all  swans  were  white ; 
are  we  also  wrong  wlien  we  conclude 
that  all  men's  hcadii  grow  .ilHive  thctr 


shoulders,  and  never  below,  in  spiti: 
of  the  onfiioting  testimony  of  the 
naturalist  Pliny!  As  there  were 
black  swans,  though  civilised  people 
had  existed  for  three  thousand  years 
on  the  earth  without  meetmg  with 
them,  may  there  not  also  be  "men 
whose  beads  do  grow  beneath  their 
shoulders,"  notwithstanding  a  rather 
less  perfect  unanimity  of  negative 
testimonv  from  observera !  Moet 
persons  would  answer  No ;  it  was 
more  credible  that  a  bird  shuuld  vary 
in  its  colour  than  that  men  should 
vary  in  the  relative  position  of  their 
principal  organs.  And  there  is  no 
doubt  that  in  so  saying  they  M-ould 
be  right ;  but  to  say  why  they  are 
right  wcMild  be  impossibie,  without 
entering  more  deeply  than  is  usually 
done  into  the  true  theoiy  of  Induction. 
Again,  there  are  cases  in  which  we 
reckon  with  tbe  mi:et  unfailing  con- 
fidence upon  uniformity,  and  other 
cases  in  which  we  do  not  count  upon 
it  at  all  In  some  we  feel  comj^te 
&3suranae  that  the  future  will  resem- 
ble the  past,  the  unknown  be  precisely 
similar  to  the  known.  In  others, 
however  invariable  may  be  the  result 
obtained  from  the  instances  which 
have  been  observed,  we  draw  from 
them  no  more  than  a  very  feeble  pre- 
sumption that  tbe  like  result  will  hold 
in  iJl  other  cases.  That  a  straight 
line  is  the  shortest  distance  between 
two  points,  we  do  not  doubt  to  be 
true  even  in  the  region  of  the  fixed 
stars.*  When  a  chemist  announces 
the  existence  and  properties  of  a 
newly  discovered  substance,  if  we 
conSde  in  his  accuracy,  we  feet  as- 
sured that  the  conclusions  he  has 
arrived  at  will  hold  imiversally .though 
the  Induction  bo  founded  hut  on  a 
single  instance.  We  do  not  withhold 
OUT  assent,  waiting  for  a  repetition  of 
the  experiment ;  or  if  we  do,  it  is 
from  a  doubt  whether  the  one  experi- 
ment was  prc^rly  made,  not  whether, 
rhonwer  tho  pnsoiit 


UB,  whonwer  tho  pni 
il  Epnce  eilate:   whlub 


if  pifiperly  tniule,  it  would  be  conolu- 
aive.  Hore,  tbea,  ia  n.  gsiwral  lav  of 
nature,  inferred  witbout  hesitation 
fnuu  a  single  instftiioe ;  au  universal 
pii>piuilion  from  a  lunguW  one.  Now 
mark  unother  case,  and  oontnut  it 
tvith  this.  Nut  all  tlie  iii»tan«eB 
whicb  have  been  obaerved  since  the 
beginning  of  the  world  in  support  of 
the  gentral  proposition  that  all  orowa 
OFe  black  would  be  deemed  a,  aufS- 
cient  presumption  of  the  truth  of  the 
propoaition,  to  outweigh  the  testimony 
of  one  unexceptionable  witness  who 
should  affirm  that  in  Bome  region  of 
the  earth  not  fully  explored  be  had 
caught  and  examioed  a  crow,  and 
,  had  lonnd  it  to  be  grey. 

Why  is  a  aiogln  instance,  in  some 
I  cases,  BufQdent  for  a  coiniileta  induc- 
I  tioiT,  while  in  othern  mynada  of  con- 
I  Uurring  instances,  witbont  a  single  ex- 
I  eeption  known  or  presumed,  go  suoh 
I  very  Uttle  way  towards  estoblish- 
an  universal  proposition?  Who. 
r  oan  answer  IJiiB  question  knows 
■e  oF  tha  philosophy  of  logic  than 
\  the  wisest  of  the  ancients,  and  has 
^solved  the  prublem  of  Induction. 


CILIPTER  IV, 


I  I.  In  the  contemplation  of  thitt 
Dtiifnrmity  in  the  coiu'se  of  nature 
which  is  nssnmed  in  every  inference 
fniro  experience,  ous  of  the  first  ob- 
servations that  present  themselves  is, 
that  the  uniformity  in  question  is  not 
properly  uniformity,  but  uniformities. 
The  general  regularity  results  from 
thf:  co-exiatence  of  partial  regularities. 
The  oouise  of  natnre  in  general  is 
oostant,  because  the  course  of  each 


f  the  VI 


that  a 


.  lertain  fact  Invari- 
ably Odours  whenever  certain  oircum- 
etancea  ore  prBsent,  and  does  not 
occur  when  they  are  absent ;  the  like 
ia  true  of  another  fact ;  and  so  on. 
From  these  anparate  threads  of  con- 
nection between  ports  of  the  great 
whult  which  ivu  term  nature  a  gene- 


weaves  itself,  by  which  the  whole  is 
beid  together.  If  A  is  always  ac- 
companied by  D,  B  bv  E,  and  0  by 
F,  it  follows  that  A  B'is  accainpaaied 
by  D  E,  A  C  by  D  F,  B  O  by  H  P, 
and  finally  A  B  C  by  D  E  F  j  and 
tinii  the  general  character  of  regula- 
rity ia  produced,  which,  aloog  with 
and  in  the  miiiat  of  infinite  diveraty, 
pervades  oil  nature. 

The  lirat  point,  therefore,  to  bo 
noted  in  regard  to  what  is  eollei]  the 
uniformity  of  the  course  of  nature 
is,  that  it  is  itself  a  complex  fact, 
compounded  of  all  the  separate  nni- 
formitiea  which  exist  in  respect  to 
single  phenomena.  These  various 
uniformitien,  when  aauertiuned  by 
what  is  regarded  as  a  anffioient  in- 
duction, we  call  in  oomtuon  parLaiice, 
Laws  of  Nature.  Scientifically  speak- 
ing, that  title  is  employed  in  a  more 
restricted  sense  to  designate  the  uni- 
formities when  reduced  to  their  modt 
simple  expression.  Thus  in  the  illus- 
tration already  employed,  there  were 
'if  ormitiea :  all  of  which,  tf 


considered  snfficiently  certain,  would, 
in  the  more  lax  application  of  the 
term,  be  called  laws  of  nature.  But 
of  tlie  seven,  three  alone  are  properly 
distinct  and  independent :  these  being 
prc-snpposed,  the  others  follow  of 
course.  The  three  first,  therefore, 
according  to  the  stricter  acceptatiDn, 
ar»  called  laws  of  nature ;  t^e  re- 
mainder not ;  because  thejr  ate  in 
truth  mere  caia  of  the  three  first : 
virtually  inclnded  in  them ;  said, 
therefore,  to  retult  from  them  :  who- 
ever affirms  those  three  has  Jready 
affirmed  all  the  rest 

To  aubstitute  real  examples  for  sym- 
bolical ones,  the  following  are  three  uni- 
formities, or  call  them  laws  of  nature! 
thalawthatair  has  weight,  the  law  that 
pressure  on  afluid  is  propagated  equally 
in  all  directions,  and  the  law  that  pres- 
sure in  one  direction,  not  opposed  by 
equal  pressure  in  the  controry  direction, 
produces  motion,  which  does  not  cease 
until  equilibrium  ia  restored.  From 
theae  three  uniformities   we   should 
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be  able  to  predict  another  unifonnity, 
namely,  the  rise  of  the  mercury  in  the 
Torricellian  tube.  This,  in  the  stricter 
use  of  the  phrase,  is  not  a  law  of  nature. 
It  is  the  result  of  laws  of  nature.  It 
is  a  case  of  each  and  every  one  of  the 
three  laws ;  and  is  the  only  occurrence 
by  which  l^ey  could  all  be  fulfilled. 
Ii  the  mercury  were  not  sustained  in 
the  barometer,  and  sustained  at  such 
a  height  that  the  colunm  of  merciu'y 
were  equal  in  weight  to  a  column  of 
the  atmosphere  of  the  same  diameter ; 
here  would  be  a  case,  either  of  the  air 
not  pressing  upon  the  surface  of  the 
mercury  with  ib.e  force  which  is  called 
its  weight)  or  of  the  downward  pres- 
sure on  the  mercury  not  being  propa- 
gated equally  in  an  upper  direction, 
or  of  a  body  pressed  in  one  direction 
and  not  in  the  direction  opposite, 
either  not  moving  in  the  direction  in 
which  it  is  pressed,  or  stopping  before 
it  had  attained  equilibrium.  If  we 
knew,  therefore,  the  three  simple  laws, 
but  had  never  tried  the  Torricellian 
experiment,  we  nught  deduce  its  re- 
sult from  those  laws.  The  known 
weight  of  the  air,  combined  with  the 
position  of  the  apparatus,  would  bring 
the  mercury  within  the  first  of  the 
three  inductions  ;  the  first  induction 
would  bring  it  within  the  second,  and 
the  second  within  the  third,  in  the 
manner  which  we  characterised  in 
treating  of  Ratiocination.  We  should 
thus  come  to  know  the  more  complex 
uniformity,  independently  of  specific 
experience,  through  our  Imowledge  of 
the  simpler  ones  from  which  it  residts ; 
though,  for  reasons  which  will  appear 
hereafter,  verification  by  specific  expe- 
rience would  still  be  desirable,  and 
might  possibly  be  indispensable. 

Oomplex  uniformities  which,  like 
this,  are  mere  oases  of  simpler  ones, 
and  have,  therefore,  been  virtually 
affirmed  in  affirming  those,  may  with 
propriety  be  called  lawi,  but  can 
scarcely,  in  the  strictness  of  scientific 
speech,  be  termed  Laws  of  Nature. 
It  is  the  custom  in  science,  wherever 
regularity  of  any  kind  can  be  traced, 
to  call  the  general  proposition  which 


expresses  the  nature  of  that  regularity 
a  law  ;  as  when,  in  mathematics,  we 
speak  of  the  law  of  decrease  of  the 
successive    terms    of    a    converging 
series.     But    the  expression   law   of 
nature  has  generally  been  employed 
with  a  sort  of  tacit  reference  to  the 
otiginal  sense  of  the  word  law,  namely, 
the  expression  of  the  wHl  of  a  superior. 
When,  therefore,  it  appeared  that  any 
of  the  imifonnities  which  were  ob- 
served in  nature  would  result  spon> 
taneously  from  certain  other  unifor- 
mities,  no  separate  act  of  creative 
will  being  supposed  necessary  for  the 
production  of  the  derivative  unifor- 
mities, these  have  not  usually  been 
spoken  of  as  laws  of  nature.     Accord- 
ing to  one  mode  of  expression,  the 
question.  What  are  the  laws  of  nature  ? 
may  be  stated  thus :  What  are  the 
fewest    and    simplest    assiunpti(ms, 
which  being  granted,  the  whole  exist- 
ing order  of  nature  would   result? 
Another  mode  of  stating  it  would  be 
thus :    What  are  the  fewest  general 
propositions  from  which  all  the  uni- 
formities which  exist  in  the  universe 
might  be  deductively  inferred  ? 

Every  great  advance  which  marks 
an  epoch  in  the  progress  of  science 
has  consisted  in  a  step  made  towards 
the  solution  of  this  problem.  Even  a 
simple  colligation  of  inductions  ah*eady 
made,  without  any  fresh  extension 
of  the  inductive  inference,  is  already 
an  advance  in  that  direction.  When 
Kepler  expressed  the  regularity  which 
exists  in  the  observed  motions  of  the 
heavenly  bodies  by  the  three  general 
propositions  called  bis  laws,  he,  in  so 
doing,  pointed  out  three  simple  sup- 
positions, which,  instead  of  a  much 
greater  niunber,  would  suffice  to  con- 
struct the  whole  scheme  of  the  hea- 
venly motions  so  far  as  it  was  known 
up  to  that  time.  A  similar  and  still 
greater  step  was  made  when  these 
laws,  which  at  first  did  not  seem  to 
be  included  in  any  more  general 
truths,  were  discovered  to  be  cases  of 
the  three  laws  of  motion,  as  obtain- 
ing among  bodies  which  mutually 
tend  towai^  one  another  with  &  Cft>t« 


tjiin  force,  and  have  had  n  certain 
iuitantaneoua  impulse  (iHginally  ini- 
preHned  npoti  them.  Aftijr  this  great 
discovery,  Kepler's  three  propoaitionB, 
though  still  called  laws,  wuuld  bnrdly, 
by  any  person  nccuatomed  to  use 
language  with  prtcision,  be  termed 
laws  o!  nature :  that  phrase  would 
be  regerred  for  the  siinpler  aud  more 
general  laws  into  whiuh  Newton  in 
snid  to  have  r>«ulved  them. 

According  to  this  language,  eveFy 
well-grounded  inductive  generalisa- 
tion  is  either  a  law  of  caturc  or  a, 
result  of  laws  of  nattue,  capable,  if 
those  laws  oth  known,  of  being  pre- 
dicted from  them.  And  the  problem 
of  Indudtive  Logic  may  be  summed 
up  in  two  questions :  iiow  to  ascertain 
the  laws  of  nature ;  and  how,  after 
having  ascertained  them,  to  follow 
them  into  their  results.  On  the  other 
band,  we  must  not  suffer  ourselves  to 
imagine  that  this  mode  of  statement 
amounts  to  a  real  analysis,  or  to  any- 
thing but  a  mere  verbal  tranafonuA- 
tionof  the  problem;  for  the  expression, 
Lawa  of  Nature,  meata  nothing  but 


the  u 


(or, 


words,  the  reaultn  of  induction)  w 
reduced  to  their  simplest  expression. 
It  is,  however,  sometbing  to  nave  ad- 
vanced so  far  as  to  see  that  the  study 
of  nature  a  the  study  of  laws,  not  a 
law  ;  of  uniformities  in  the  plural 
number ;   that  the  different  natural 


ph. 


have  their  neparate  rule. 


though  much  intermixed  and 
tangled  with  one  another,  may,  to  a 
certain  extent,  be  studied  apart ;  that 
(to  reBUme  our  former  metaphor)  the 
regularity  which  exists  in  nature  h 
a  web  composed  of  distinct  threads, 
and  only  to  be  nnderstood  by  tracing 
each  of  the  threads  separately ;  for 
which  purpose  it  is  often  necessary  to 
unravel  some  portion  of  the  web,  and 
exhibit  the  fibrea  apart  Tlie  rules 
of  experimental  inquiry  are  the  con- 
■  ■ -' — incavelling  tile  web. 


gz.  In  tliua  attempting  to 


the  genera!  order  of  nature  by  ascer- 
taining the  particular  order  of  the 
occurrence  of  each  one  of  the  pheno- 
mena of  nature,  the  most  acientifio 
proceeding  can  be  no  more  than  an 
improved  form  of  that  which  was 
primitively  pursued  by  the  human 
understanding  while  undirected  by 
BoieuoB.  Wlien  mankind  first  formed 
the  idea  of  studying  phenomena  ac- 
cording to  a  stricter  and  surer  method 
than  that  which  they  had  in  the  first 
instance  spontaneously  adapted,  they 
did  not,  conformably  to  the  well-nteaut 
but  impracticable  precept  of  Des- 
cartes, set  out  from  the  suppositioii 
that  nothing  had  Iwen  already  ascer- 
tained. Many  of  the  uniformities 
existing  among  phenomena  are  so 
constant,  and  so  open  to  observation, 
as  to  force  themselves  upon  involun- 
tary recognition.  Some  facts  ore 
so  perpetually  and  familiariy  accom- 
panied by  certain  others,  that  man- 
fciud  luanit,  ae  children  learn,  to 
expect  the  one  where  they  found  the 
otiior,  long  before  they  knew  how  to 
put  their  expectation  into  words  by 
asserting,  in  a  proposition,  the  exist- 
ence of  a  connection  between  thosu 
phenomena.  No  scienoe  was  needed 
to  teocb  that  food  nourishes,  that 
water  drowns,  or  quenches  thirst, 
that  the  sun  gives  iight  and  heat, 
that  bodies  fall  to  the  ground.  The 
first  scientific  inquirers  assumed  these 
and  the  like  as  known  truths,  and 
set  out  from  them  to  discover  others 
wliich  were  unknown;  nor  were  they 
wrong  in  so  doing,  subject,  however, 
as  they  afterwards  began  to  see,  to 
an  ulterior  revision  of  these  spon- 
taneous generalisations  themselves, 
when  the  progress  oE  knowledge 
pointed  ont  limits  to  them,  or  showed 
their  truth  to  be  contingent  on  some 
circumstance  not  originally  attended 
to.  It  will  appear,  I  think,  from  the 
subsequent  part  of  our  inquiry,  that 
there  is  no  logical  fallacy  in  this 
mode  of  proceeding  ;  but  we  may  sea 
already  that  any  other  mode  is  rigor- 
ously impracticable :  since  itis.iia.— 
{ijGi^e  toinuneiiBy  a^wtifiojmstha}'^ 
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of  induction,  or  test  of  the  correctness 
Cf  incLuctignSi  unless  on  the  nyp^^ueivs 
lliat  some  inductions  deserving  of  irg,- 
liance  Have  l>een  already  i^l^^. 

TG6t  lis  revert,  for  instance,  to  one 
of  our  former  illustrations,  and  con- 
Rider  why  it  is  that,  with  exactly  the 
same  amount  of  evidence,  both  nega- 
tive and  positive  we  did  not  reject 
the  assertion  that  there  are  black 
swans,  while  we  should  refuse  credence 
to  any  testimony  which  asserted  that 
there  were  men  wearing  their  heads 
underneath  their  shoulders.  The  first 
assertion  was  more  credible  than  the 
latter.  But  why  more  credible  ?  So 
long  as  neither  phenomenon  had  been 
actually  witnessed,  what  reason  was 
there  for  finding  the  one  harder  to  be 
believed  than  the  other  ?  Apparently 
because  there  is  less  constancy  in  the 
colours  of  animals  than  in  the  general 
structure  of  their  anatomy.  But  how 
do  we  know  this  ?  Doubtless,  from 
experience.  It  appears,  then,  that  we 
need  experience  to  inform  us  in  what 
degree,  and  in  what  cases,  or  sorts  of 
cases,  experience  is  to  be  relied  on. 
Experience  must  be  consulted  in  order 
to  learn  from  it  under  what  circum- 
stances arguments  from  it  will  be 
valid.  We  have  no  ulterior  test  to 
which  we  subject  experience  in  gene- 
ral ;  but  we  make  experience  its  ovsfn 
tes^  Expenence  testiiies  that  among 
tlieuniformities  which  it  exhibits  or 
seems  to  exhibit,  some  are  more  to  be 
relied  on  than  others ;  and  uniformity, 
therefore,  may  be  presumed,  from  any 
given  number  of  instances,  with  a 
greater  degree  of  assurance,  in  pro- 
portion as  the  case  belongs  to  a  class 
in  which  the  uniformities  have  hitherto 
been  found  more  uniform. 

This  mode  of  correcting  one  genera- 
lisation by  means  of  another,  a  nar- 
rower generalisation  by  a  wider,  which 
common  sense  suggests  and  adopts  in 
practice,  is  the  real  type  of  scientific 
Induction.  All  that  art  can  do  is 
but  to  give  accuracy  and  precision 
to  this  probess,  and  adapt  it  to  all 
varieties  of  cases,  without  any  essen- 
tial alteration  in  its  principle. 


There  are  of  course  no  means  of 
applying  such  a  test  as  that  above 
described,  unless  we  already  possess 
a  general  knowledge  of  the  prevalent 
character  of  the  uniformities  existing 
throughout  nature.  The  indispen- 
sable foundation,  therefore,  of  a  scien- 
tific formula  of  induction  must  be  a 
survey  of  the  inductions  to  which 
mankind  have  been  conducted  in  un- 
scientific  practice,  with  the  special 
purpose  of  ascertaining  what  kinds 
of  uniformities  have  been  found  per- 
fectly invariable,  pervading  all  nature, 
and  what  are  those  which  have  been 
found  to  vary  with  difference  of  time, 
place,  or  other  changeable  circum- 
stances. 

§  3.  The  necessity  of  such  a  survey 
is  confirmed  by  the  consideration  that 
the  stronger  inductions  are  the  touch- 
stone to  which  we  always  endeavour 
to  bring  the  weaker.  If  we  find  any 
means  of  deducing  one  of  the  less 
strong  inductions  from  stronger  ones, 
it  acquires,  at  once,  all  the  strength  of 
those  from  which  it  is  deduced  ;  and 
even  adds  to  that  strength  ;  since  the 
independent  experience  on  which  the 
weaker  induction  previously  rested  ■ 
becomes  additioual  evidence  of  thef 
truth  of  the  better  established  law  in  i 
which  it  is  BOW  found  to  be  included. 
We  may  have  inferred,  from  historical 
evidence,  that  the  uncontrolled  power 
of  a  monarch,  of  an  aristocracy,  or  of 
the  majority,  will  often  be  abused ; 
but  we  are  entitled  to  rely  on  this 
generalisation  with  much  greater  as< 
surance  when  it  is  shown  to  be  a 
corollary  from  still  better  established 
facts ;  the  very  low  degree  of  eleva- 
tion of  character  ever  yet  attained  by 
the  average  of  mankind,  and  the  little 
efficacy,  for  the  most  part,  of  the 
modes  of  education  hitherto  practised, 
in  maintaining  the  predominance  of 
reason  and  conscience  over  the  sel- 
fish propensities.  It  is  at  the  same 
time  obvious  that  even  these  more 
general  facts  derive  an  accession  of 
evidence  from  the  testimony  wKicK 
history  bears  to  lYiQ  efte^Xa  <A  ^^^- 
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potinn.  Theatrongindiirtionbi'CDines 
Btill  Btnmger  wlieii  a  weaker  one  baa 
bwn  bound  up  with  it 

On  the  other  hsiu],  if  nn.  inductimi 
conflioti  with  strutiger  iuductiaua,  or 
with  ooncluaioDS  oapaliln  of  buing 
MMTGctl;  deduced  from  them,  tbeu, 
nnleso  on  recoiuiideratioii  it  ahould 
appear  that  noma  of  the  Btrunger 
induatiouB  have  been  expreued  with 

5 renter  uuivereality  than  their  e»i- 
ence  wHrmnts,  the  weuker  one  niunt 
gi¥(!  wttj.  The  opinion  bo  lung  pre- 
valunt  that  a  comet  or  any  othei' 
usububJ  appearanoe  in  the  heavenly 
legiona  w&s  the  preoursur  of  calami- 
tiea  to  mankind,  or  to  thofie  at  leut 
who  witnewffid  it ;  the  belief  in  the 
veracity  of  the  ariiclcB  of  Delphi  or 
Dodona;  tbe  reliance  on  aatrology, 
or  oil  the  weather-propheoies  in  al- 
inuutckn,  were  doubtieEH  iudnctionB 
Muppoaed  to  be  grounded  on  experi- 
«noB;*  and  faith  in  euuh  delusiuuK 
teemi  quite  capable  of  holding  out 
SgaiDst  a  great  multltade  of  f^iires, 
provided  it  be  nourished  by  a  reason- 
able number  of  caauul  ooincidenoeR 
between  the  prediction  and  the  event. 
What  baa  really  put  an  end  to  theaa 
inenfficienl  induotioiia  in  their  incon- 
aistency  with  the  atriinger  induction! 
■ubaequently  obtained  by  ncientltic  in- 
quiry, renpetting  the  causes  on  which 


|nuui  ai  Buoii  oupentltlnuB  luKdei     wu 
Bot  cdljectad  fmni  the  fncta  by   oek    s 
IftWoflluiilodourreBce,!!     vee 
hfan  ImngtiiatlanDf  tho      g 
iiowors,  ilionn  bv  sui;li  il  v!  ti 

thf  queitlon  Xa  be,  out       wli 
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terrealrial  events  really  dupend  i  nnd 
wheru  tLuee  Bclentitic  truths  have  not 
jet  penetrated,  the  aauie  or  aiinilar 
deliieiiuis  itili  prevaiL 

It  may  be  n.tfii'med  as  a  general 
principle,  that  all  indiictiona,  wlwther 
strong  or  weak,  which  call  be  ooii^ 
nectcil  by  ratioolnntion,  are  confirma- 
tory of  one  anuther;  trhila  Any  wbifdl 
lead  dednctively  to  umsequeDoaB  that 
aru  incoinpatible  liacoma  niiitiumy 
each  other  b  test,  showing  tb»t  ons 
or  other  luuat  be  given  up,  of  at 
leut  more  ^ardedly  exprewd.    In 


the  caae  of  v 


jona  which  MAftrm 


each  other,  the  one  which  becamea 
aoneluuon  from  ratiocinatioa  rissB  to 
at  least  the  level  of  certainty  of  the 
weakest  of  thmo  from  which  it  ia 
deduced  ;  while  in  general  all  ace 
more  or  lax  increased  in  certainty. 
ThuB  the  TorrioeLian  expeiimsnt, 
though  a  mere  caae  of  three  more 
general  laws,  not  only  strengtiiened 
greatly  the  evidenoe  oil  wiiuih  thoHe 
fawn  rested,  but  uonverted  one  of 
them  (the  weight  of  thu  atmoaphere) 
fjMm  a  still  doubtful  geueralisation 
intoaoompletrjy  established  doctrine. 
If,  then,  a  Burvvy  of  the  uniformi- 
ties which  have  been  usoertiuiied  to 
exiat  in  nature  Bhould  point  out  sntiie 
whiclj,  ae  far  as  any  humnn  purpoae 
requires  certainty,  may  be  considtreil 

B  I  ttrangth  w  no  en  o  by  an 
au  eoed  d  p  Bsump  n  b  t  his  Is  not 
iwmilliiT  to  mob      Ms    pren  nee    ed  no- 


Bup^ioiwd  to 


of  ecp^lenn]  U  uatTaAHT  la  tbulr  liokl  o 
IheiiiioJ.  IqiiltsadmltlbntlhEliifliiciii 
«f  such  colnddendtrs  woT.ld  n.it  ho  n-lutl 
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Suite  certain  and  quite  universal, 
hen  by  means  of  these  uniformities 
we  may  be  able  to  raise  multitudes 
of  other  inductions  to  the  same  point 
in  the  scale.  For  if  we  can  show, 
with  respect  to  any  inductive  infer- 
ence, thi^  either  it  must  be  true,  or 
one  of  these  certain  and  universal 
inductions  must  admit  of  an  excep- 
tion, the  former  generalisation  will 
attain  the  same  certainty,  and  inde- 
feasibleness  within  the  bounds  as- 
signed to  it,  which  are  the  attributes 
of  the  latter.  It  will  be  proved  to 
be  a  law ;  and  if  not  a  result  of  other 
and  simpler  laws,  it  will  be  a  law  of 
nature. 

There  are  such  certain  and  uni- 
versal inductions ;  and  it  is  because 
there  are  such,  that  a  Logic  of  In- 
duction is  possible. 


CHAPTER  V. 

OP  THE  LAW  OP  UNIVERSAL  OAUSATIOl?. 

§  I.  The  phenomena  of  nature 
exist  in  two  dfstinct  relations  to  one 
another;  that  of  simultaneity,  and 
that  of  succession.  Every  pheno- 
menon is  related,  in  an  uniform  man- 
ner, to  some  phenomena  that  co-exist 
with  it,  and  to  some  that  have  pre- 
ceded and  will  follow  it. 

Of  the  uniformities  which  exist 
among  synchronous  phenomena,  the 
most  important,  on  every  account, 
are  the  •  laws  of  number ;  and  next 
to  them  those  of  space,  or,  in  other 
words,  of  extension  and  figure.  The 
laws  of  number  are  common  to  syn- 
chronous and  successive  phenomena. 
That  two  and  two  make  four,  is 
equally  true  whether  the  second  two 
follow  the  first  two  or  accompany 
them.  It  is  as  true  of  days  and 
years  as  of  feet  and  inches.  The 
laws  of  extension  and  figure  (in  other 
words,  the  theorems  of  geometry,  from 
its  lowest  to  its  highest  branches)  are, 
on  the  contrary,  laws  of  simultaneous 
phenomena  only.  The  various  parts 
of  space,  and  of  the  objects  whicn  are 


said  to  fill  space,  co-exist ;  and  the 
unvarying  laws  which  are  the  subject 
of  the  science  of  geometry  are  an 
expression  of  the  mode  of  their  co- 
existence. 

This  is  a  class  of  laws,  or,  in  other 
words,  of  uniformities,  for  the  com- 
prehension and  proof  of  which  it  is 
not  necessary  to  suppose  any  lapse  of 
time,  any  variety  of  facts  or  events 
succeeding  one  another.  The  pro- 
positions of  geometry  are  indepen- 
dent of  the  succession  of  events.  All 
things  which  possess  extension,  or, 
in  other  words,  which  fill  space,  are 
subject  to  geometrical  laws.  Pos- 
sessing extension,  they  possess  figure; 
possessing  figure,  they  must  possess 
some  figure  in  particular,  and  have 
all  the  properties  which-  geometry 
assigns  to  that  figure.  If  one  body 
be  a  sphere  and  another  a  cylinder, 
of  equal  height  and  diameter,  the 
one  will  be  exactly  two-thirds  of  the 
other,  let  the  nature  and  quality  of 
the  material  be  what  it  will.  Again, 
each  body,  and  each  point  of  a  body, 
must  occupy  some  place  or  position 
among  other  bodies  ;  and  the  position 
of  two  bodies  relatively  to  each  other, 
of  whatever  nature  the  bodies  be, 
may  be  unerringly  inferred  from  the 
position  of  each  of  them  relatively  to 
any  third  body. 

In  the  laws  of  number,  then,  and 
in  those  of  space,  we  recc^ise  in  the 
most  unqualified  manner  the  rigorous 
universality  of  which  we  are  in  quest. 
Those  laws  have  been  in  all  ages  the 
type  of  certainty,  the  standard  of 
comparison  for  all  inferior  degrees  of 
evidence.  Their  invariability  is  so 
perfect,  that  it  renders  us  unable  even 
to  conceive  any  exception  to  them  ; 
and  philosophers  have  been  led,  though 
(as  I  have  endeavoured  to  show) 
erroneously,  to  consider  their  evi- 
dence as  lying  not  in  experience,  but 
in  the  original  constitution  of  the  in- 
tellect. If,  therefore,  from  the  laws 
of  space  and  number  we  were  able 
to  deduce  uniformities  of  any  other 
description,  this  would  be  cot\cl\\a.Yf^ 
evidence  to  ur  t\\at  t\\o«fe  c»\i>wct  \vvCv 


ui  laws  of  Bpaue  and  number  alone, 
nothing  con  bii  dedudsil  but  laws  af 
spftce  and  number. 

Of  nil  truthu  relating;  to  phsnomena, 
the  must  valnOiblH  to  ub  are  those 
which  reUtE  Ui  the  order  of  their  suc- 
oeaaion.  On  a  knowledge  o!  thene  is 
founded  every  reHsunablu  anticipation 
of  future  facts,  uid  wliatever  power 
we  poBseBS  of  iiiHuencing  those  facts 
to  our  advnntam  Even  the  laws  of 
geometrj  are  phiefly  of  practicBl  im- 
portance to  ua  OS  being  a  portion  of 
the  premiaes  from  which  the  order  of 
the  BUccBBaion  of  phenomena  may  be 
infen'eci.  Inasmuch  as  the  motion  of 
bodies,  thH  action  of  forces,  and  the 
pn^Hgation  of  inflaencea  of  all  aorta, 
take  place  in  certain  linex  and  over 
dailnite  spaces,  the  properties  of  those 
Unas  and  epnces  are  an  importAiit  part 
of  the  laws  to  which  those  pheno- 
mena are  themBelves  subject.  Again, 
motiona,  forces,  or  other  influences, 
and  times  are  numerable  i]liantities  ; 
and  the  pnn>ertiea  of  number  ate  cup- 
plicnble  to  Hiem  as  to  all  other  things. 
But  though  the  laws  of  number  and 
Bpace  are  iruportant  elements  in  the 
ascertainment  of  nmformitiea  of  siic- 
cEHaion,  they  can  do  nothing  tmi-ards 
it  when  taken  by  themselves.  They 
can  only  be  mnde  instrumental  tn  that 
purpose  when  we  combine  with  them 
additional  premises,  expressive  of  uni- 
formities of  succession  abnody  known. 
By  taking,  for  instance,  as  premises 
these  propositions,  tliat  bodies  acted 
upon  by  an  instantaneous  force  move 
with  uniform  velocity  in  xtraight 
lines ;  that  bodies  acted  upon  by  a 
continuous  force  move  with  accele- 
rated velocity  in  straight  lines  ;  and 
that  bodies  acted  upon  by  two  forc«s 
in  different  directions  move  in  the 
diagonal  of  a  parallelo^fram,  whose 
dides  represent  the  direction  and  quan- 
tity (if  tluws  forces  ;  me  may  by  com- 
bining these  truths  with  propositions 
relating  to  the  properties  of  straight 
lines  and  of  paralMograins  (as  that  a 
tiianj^le  is  halt  a  psr^lelosran  of  the 


BsniP  'lane  nnil  altitude),  dedure  an- 
other important  uniformity  of  sue- 
cession,  viz.,  that  a  boily  moving 
round  n  centre  of  force  descrilien 
areas  proportional  to  the  times.  But 
unless  there  had  been  laws  of  luoees- 
sion  in  our  premises,  there  could  have 
been  no  troths  of  succession  in  ouv 
conclusions.  A  similar  remark  mi{^t 
be  extended  lu  every  other  class  oE 
phenomena  really  iiecnliar  ;  and,  bad 
it  been  attended  to,  would  have  pre- 
vented many  chimerical  attempts  at 
demonstrations  of  the  indemonstrable, 
and  explanations  which  do  not  explain. 

It  is  not,  therefore,  enough  lor  i 
that  the  laws  of  space,  which  ate  only 
laws  of  eimultanetnia  phenomena,  a  ' 
the  laws  of  number,  which  though  ti 
of  Bucceasive  phenomena  do  not  relate 
to  their  succeasion,  possess  the  rigorous 
certainty  and  universality  of  which 
we  are  in  search.  We  must  endeavour 
to  find  Eome  law  of  succession  which 
has  those  same  attributes,  and  is  there- 
fore fit  to  be  made  the  foundation  uf 
Eroceaaes  tor  discovering,  and  of  a  test 
>r  verifying,  all  other  niiiformlties  of 
suuceseion.  This  fundnmental  I 
must  resemble  the  truths  of  geometry 
in  Uieir  most  remarkahlo  peculiarity, 
that  of  never  being,  in  any  instance 
whatever,  defeated  or  suspended  by 
any  change  of  drcumstances. 

Now  among  all  those  unifonnitiea 
in  the  succession  of  phenomena  which 
common  idjservation  is  auffloient  t 
bring  to  light,  there  are  very  few  which 
have  any,  even  apparcut,  pretension 
to  this  rigorous  indefeasibility ;  and 
of  those  few,  one  only  has  been  found 
capable  of  coropletety  auataining  it. 
In  that  one,  however,  we  recognise  a 
law  which  u  imi  versa!  also  in  another 
aenae;  it  is  cOMtxtensive  with  the  entire 
field  of  successive  phenomena,  all 
instances  whatever  of  micceusion  being 
exauiples  of  iL  This  kw  is  the  law 
oE_£jiuaation.  The  truth  that  every 
fact  which  has  a  beginning  has  ». 
cause,  is  co-extenaive  with  human  ex* 
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since  after  all  it  asserts  only  this : 
'*  it  is  a  law  that  every  event  depends 
on  some  law  :  *'  "  it  is  a  law  that  there 
is  a  law  for  everything."  We  must 
not,  however,  conclude  that  the  gene- 
rality of  the  principle  is  merely  verbal ; 
it  wtJI  be  found  on  inspection  to  be  no 
vague  or  immeaning  assertion,  but  a 
most  important  and  really  fundamen- 
tal trutlL 

§  2.  The  notion  of  Cause  being  the 
root  of  the  whole  theory  of  Induction, 
it  is  indispensable  that  this  ideashould, 
at  the  very  outset  of  our  inquiry,  be, 
with  the  utmost  practicable  d^ree 
of  precision,  fixed  and  determined. 
If,  mdeed,  it  were  necessary  for  the 
purpose  of  inductive  logic  that  the 
strife  should  be  quelled  which  has 
so  long  raged  among  the  different 
schools  of  metaphysicians  respecting 
the  origin  and  analysis  of  our  idea  of 
causation,  the  promulgation,  or  at 
least  the  general  reception,  of  a  true 
theory  of  induction  misht  be  con- 
sidered desperate  for  a  long  time  to 
come.  But  the  science  of  the  Investi- 
gation of  Truth  by  means  of  Evidence 
is  happily  independent  of  many  of  the 
controversies  which  perplex  the  science 
of  the  idtimate  constitution  of  the 
human  mind,  and  is  under  no  neces- 
sity of  pushing  the  analysis  of  mental 
phenomena  to  that  extreme  limit 
which  alone  ought  to  satisfy  a  meta- 
physician. 

I^  premise,  then,  that  when  in  the 
course  of  this  inquiry  I  speak  of  the 
cause  of  any  phenomenon,  I  do  not 
mean  a  cause  which  is  not  itself  a 
phenomenon ;  I  make  no  research  into 
the  ultimate  or  ontological  cause  of 
anything.  To  adopt  a  distinction 
familiar  in  the  writings  of  the  Scoteh 
metaphysicians,  and  especially  of  Reid, 
the  causes  with  which  I  concern  my- 
self are  not  efficient,  but  physical  causes. 
They  are  causes  in  that  sense  alone 
in  which  one  physical  fact  is  said  to 
be  the  cause  of  another.  Of  the  effi- 
cient causes  of  phenomena,  or  whether 
any  such  causes  exist  at  all,  I  am  not 
called  upon  to  give  an  opinion.     The 


notion  of  causation  is  deemed  by  the 
schools  of  metaphysics  most  in  vogue 
at  the  present  moment  to  imply  a 
mysterious  and  most  powerful  tie, 
such  as  cannot,  or  at  least  does  not, 
exist  between  any  physical  fact  and 
that  other  physical  fact  on  which  it  is 
invariably  consequent,  and  which  is 
popularly  termed  its  cause :  and  thence 
IS  deduced  the  supposed  necessity  of 
ascending  higher,  into  the  essences 
and  inherent  constitution  of  things,  to 
find  the  true  cause,  the  cause  which 
is  not  only  followed  by,  but  actually 
produces,  the  effect.  No  such  neces- 
sity exists  for  the  purposes  of  the  pre- 
sent inquiry,  nor  will  any  such  doctrine 
be  found  in  the  following  pages.  The 
only  notion  of  a  cause  whidi  the 
theory  of  induction  requires  is  such 
a  notion  as  can  be  gained  from  experi- 
ence. The  Law  of  Causation,  the 
recognition  of  which  is  the  main  pillar 
of  inductive  science,  is  but  the  familiar 
truth  that  invariability  of  succession 
is  found  by  observation  to  obtain 
between  every  fact  in  nature  and 
some  other  fact  which  has  preceded 
it,  independently  of  all  considerations 
respectmg  the  ultimate  mode  of  pro- 
duction of  phenomena,  and  of  every 
other  question  regarding  the  nature  of 
"Things  in  themselves." 

Between    the    phenomena,     then, 
which  exist  at  any  instant,  and  the 
phenomena  which  exist  at  the  succeed- 
ing instant,  there  is  an  invariable  order 
of  succession ;    and,   as  we  said  in 
speaking  of  the  general  uniformity  of 
the  course  of  nature,  this  web  is  com- 
posed of  separate  fibres  ;  this  collective 
order   is  made  up  of    particular  se- 
quences, obtaining  invariably  among 
the  separate  parts.     To  certain  facts, 
certain  facts  always  do,  and,  as  we 
believe,  will  continue  to,  succeed.  The 
invariable  antecedent  is  termed  the 
cause  ;  the  invariable  consequent,  the 
effect     And  the  universality  of  the 
law  of  causation  consists  in  this,  that 
every  consequent  is  connected  in  this 
manner  witn   some  particular  ante- 
cedent or   set  of  antecedenta.     \jfeV* 
the  fact  be  wViat  itnm^^  \1  \^ViaA\jfe^^x 


L 


to  eiUt,  it  was  preceded  bjf  souj 
or  facta  with  whicli  it  is  iuvariably 
oonneettd.  For  etery  event  tliwre 
exieta  some  cumbitiation  of  objects  oi 
events,  eame  giveii  ooncuWenoiJ  oi 
clnunistancei!,  positive  and  negative, 
the  cccuireucu  of  which  ia  alwaya  fol- 
lowed by  tbut  phenonjBuon.  We 
may  ttot  have  found  out  what  tliU 
eunourrenoe  of  druumBtuiices  may  be; 
but  vn  naver  duubt  that  there  is  such 
a  one,  and  that  it  never  oocutb  with- 
out having  the pbenomeiiDn  lnque»tlun 
aa  its  effoot  or  confiei;nence.  On  the 
universality  of  this  truth  depends  the 
poasibility  of  reducing  the  inducti' 
pnxHss  to  rules.  The  undoubted  a 
suranae  vrn  have  that  there  is  a  law  ' 
be  found  it  we  only  knew  how  t«  fin 
it.  will  be  Been  preaently  to  be  the 
BOuroB  from  which  the  oonons  of  the 
Inductive  Logic  derive  their  vuiidity. 

g  3.  It  is  seldom,  if  ever,  between 
a  consequent  and  a  single  anbeoedent 
that  this  invariable  sequence  subaieta. 
It  Is  usually  iMtweeu  a  consequent 
and  the  sun  of  seventl  antecBdaiits  ; 
the  concurrence  of  oil  of  them  being 
requisite  to  produce,  that  is,  to 
certain  of  bcln^  folloivcd  by,  the  o 
sequent.     In  such  cnaes  it  Is  very  ex 

cedents  under  the  denomiuatiou 
Oause,  calling  the  uthers  merely  Gin- 
ditions.  Thus,  if  a  person  ent!  ' 
partteulaidisb,  auddiea  incDnaequenoe, 
that  is,  would  not  have  died  if  an  had 
not  eaten,  of  it,  people  vronld  be  apt  to 
say  that  eating  of  that  dish  was  the 
cause  of  his  deatli.  Tliere  needs  not, 
however,  be  any  invariable  connoctiDn 
hetn-een  eating  of  the  dish  and  death  ; 
but  there  aertiunly  is,  among  the  clr- 
cumstances  which  took  place,  some 
combination  or  other  on  which  (leath 
la  invariably  consequent :  ns,  for  in- 
stance, the  act  of  eatring  of  ths  dish, 
oombined  with  a  particular  bodily 
constilmtion,  a  particular  state  of  pre- 
sent health,  and  perhaps  even  a  certain 
Btate  of  the  atmosphere  ;  the  whole  uf 
which  circumstBuces  perhaps  cuDsti- 
taied  in  ihw  nartioiiiar  cis^  the  con- 


ditiotii  df  the  phenomenon,  or,  in  other 
wonls,  the  set  of  ontecedeuls  which 
determined  it,  and  but  for  which  lb 
would  nut  have  happened.  The  real 
Causa  is  the  whole  of  these  aoteoe' 
denta ;  and  we  have,  philcHi^hicall<r 
speaking,  no  right  to  give  the  name  of' 
cause  to  one  of  them  exelusively  Of 
thBothcTB.  What,in  the  ease  wehavS' 
sopixjsed,  disfiuises  the  incorrHoteess 
of  the  expreesiun  is  this :  that  the 
various  conditlonB,  except  the  slDfhi 
one  of  eoting  the  food,  were  not  «wd» 
(Chat  Is,  instantaneous  changes,  ot  Sac' 
cessions  uf  Instantaneous  ohaHgea)  bnf 
italel  poasessing  iDore  or  ItaB  o(  pet- 
manency  ;  and  raight  tberafora  havAT 

E receded  the  eifeut  by  an  indefioilB 
mgth  of  duration,  for  want  of  IhS 
eveot  which  woa  requisite  to  oatnplstB ' 
the  required  concurrence  of  OOOdf'- 
tions:  while  as  soon  na  that  evcn^ 
eating  the  Food,  occuta,  no  othet  caustf 
is  waited  far,  but  the  effect  begins  im- 
mediately to  take  place ;  and  henoe 
the  appearance  is  presented  of  a 
more  inntiediate  and  close  connection 
between  the  effect  and  that  oqr  oitts- 
cedent,  than  lietweeu  the  effect  and 
the  remaining  conditions.  Buttboagh 
we  may  think  proper  to  give  thenams 
of  cause  to  that  one  condition,  the  ful- 
fitment  of  which  completes  tlie  tal^ 
and  brings  about  the  effect  without 
further  delay ;  this  condition  hasreally 
no  closer  relation  to  the  effect  than 
any  nf  the  other  conditions  has.  AH 
the  conditions  were  Hqnally  indiaprais- 
able  to  the  production  of  the  conse- 
quent ;  and  the  statement  of  the  cauu 
is  incomplete,  unless  in  some  ehape  of 
other  we  introduce  theui  olL  A  man 
takes  mercury,  goes  out  of  doors,  and 
catches  cold.  We  say,  perhaps,  that 
the  cause  of  his  taking  cold  was  ex- 
posure to  the  air.  It  is  clear,  bnw- 
HVer,  that  hia  having  taken  merouiy 
may  have  been  a  necessary  condition 
of  hie  catching  cold ;  and  though  it 
might  consist  with  usage  to  sny  that 
the  cause  of  hts  attack  wu.otprMute 
to  the  air,  to  be  accurate  vft  aogjit  to 
say  that  the  cause  was  exposure  to  tliB 
■    while  nndvr  the  effect  of  niercuvv. 
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If  #e  do  tibti  whfen  Aiming  at  ac- 
enracy^  eniimetate  all  the  conditions^ 
it  is  only  because  soine  of  thein  will 
in  most  oabes  be  understood  without 
being  expressed^  or  because  for  the 
purpose  ih  view  they  may  without  de- 
triment be  overlooked.  For  example, 
when  we  say^  the  cause  of  a  man's 
death  was  that  his  foot  slipped  ih 
climbing  a  ladder,  we  omit  Aa  a  thing 
unnecessary  to  be  6tated  the  circuni- 
sttince  of  lus  weight,  though  quite  as 
indispensable  a  condition  of  the  effect 
whieh  took  plaoa  When  We  say  that 
the  flaeent  of  the  crown  to  a  bill  makes 
it  laWj  we  meiin  that  the  assent,  being 
never  given  until  all  the  other  con- 
ditions are  fulfilled,  makes  up  the 
sum  of  the  eonditions,  though  no  oUe 
now  regards  it  as  the  principal  one. 
When  the  decisidU  of  a  legislative 
assemUy  has  been  determined  by  the 
casting  vote  of  the  chairman,  we  some- 
timed  say  that  this  one  person  was 
the  cause  df  all  the  effects  which  re- 
sulted frmn  the  enactment.  Yet  we 
do  tibt  really  supjwse  that  his  single 
vote  contributed  more  to  the  result 
than  that  of  any  other  person  who 
voted  in  the  affirmative  ;  butj  for  the 
purpose  we  have  in  view,  which  is  to 
insist  on  his  individual  responsibility, 
the  pATt  which  any  other  person  had 
in  the  transaction  is  not  material. 

In  lUl  these  instances  the  facJiJEiucb^ 


was  dignified  With  the  name  of  cause 
>vas  the  one  condition  which  came 
last  into  existence.  But  it  must  not 
be  supposed  that  in  the  employment 
of  the  term  this  or  any  other  rule  is 
always  adhered  to.  Nothing  can 
better  shotv  the  absence  oi  any 
scientific  ground  for  the  distinction 
between  the  cause  of  a  phenomenon 
and  its  conditions,  than  the  capricious 
manner  in  which  we  select  from  among 
the  conditions  that  which  we  choose 
to  denominate  the  cause,  ffowever 
jj.umeroUs  the  conditions  may  be,  there 
"isliaidly  any  of  them  willcK  may  not, 
according  tb  the  purpose  of  our  im.- 
mediaife  ^lifecourse,  oRain  thkt  nomi- 
nal pre:CTiii|gnc£t.  This  will  be  seen 
by  analysing  the  conditions  of  some 


one  familiar  phenomenon.  Fdr  ex* 
ample,  a  stone  thrown  into  water  falls 
to  the  bottom.  What  are  the  condi* 
tions  of  this  event  ?  In  the  first  place^ 
there  must  be  a  stone  and  water,  and 
the  stone  must  be  thrown  into  the 
water ;  but  these  suppositions  fbrmin^ 
pdrt  of  the  enunciation  of  the  pheno- 
menon itself,  to  include  them  alsd 
among  the  conditions  i^ould  be  a 
vicious  td-utology ;  and  this  class  of 
conditions^  therefore,  have  never  re- 
ceived the  name  of  cause  from  ktLy 
but  the  Aristotelians,  by  whom  they 
were  called  the  ntaterial  cause,  catim 
materialis.  The  next  condition  is^ 
there  must  be  an  earth  ;  and  fkicord-i 
ingly  it  is  often  said  that  the  fall  6t 
a  stone  is  caused  by  the  earth,  dr  bj^ 
a  power  or  property  of  the  eftrth,  ot 
a  force  eierted  by  the  earth ;  all  of 
which  are  merely  roundabout  ways  bf 
saying  that  it  is  caused  by  the  esurth  | 
or,  lastly,  the  earth's  attraction^ 
which  also  is  only  a  technical  mode 
of  saying  that  the  earth  caUseS  the 
motion,  with  the  additional  particu* 
larity  that  the  motion  is  towards  tho 
earth,  which  is  not  a  character  bi  the 
cause,  but  of  the  effect.  Let  Us  now 
pass  to  another  condition.  It  is  not 
enough  that  the  earth  should  exist ; 
the  body  must  be  within  that  dis- 
tance from  it  in  which  the  earth^s  at- 
traction preponderates  over  that  of 
any  other  body.  Accordingly  we  may 
say,  and  the  expression  would  be  con- 
fessedly correct  that  the  caUse  of  the 
stone's  falling  is  its  being  within  tkt 
sphere  of  the  earth's  attraction.  We 
proceed  to  a  further  condition.  The 
stone  is  immersed  in  Water :  it  is 
therefore  a  condition  of  its  reaching 
the  ground  that  its  specific  gravity 
exceed  that  of  the  surrounding  fluids 
or,  in  other  words,  that  it  surpass  in 
weight  an  equal  volume  of  watei*. 
Accordingly  any  one  would  be  ac- 
knowledged to  speak  correctly  who 
said  that  the  cause  of  the  stone's 
going  to  the  bottom  is  its  exceeding 
in  specific  gravity  the  fluid  in  which 
it  is  immersed. 
Thus  we  see  tViat  e«iO[i  wi^V  «*«  «rj  ^»wl 


dition  of  the  plieiinmenon  may  be 
token  in  its  turn,  and,  with  equal 
pMpriBtj  in  common  parlance,  but 
with  equal  impmprietnf  in  scjentilia 
diacoorae,  may  be  Bpoken  of  aa  if  it 
wete  the  entire  cnuue.  And  in  pvao- 
tiae  that  portimilar  ciindition  is  UKUolly 
stjled  tile  cause  whose  share  in  the 
matter  ia  eiiperiicially  the  iDOet  oon- 
apicuoua,  or  whose  ra|uisiteneBB  to 
the  production  of  the  effect  we  happen 
to  be  inflating  on  at  the  moment. 
So  great  is  the  force  of  this  lost  con- 
wderatioD,  that  it  sometiinea  inducef 


Hay  for  eiam^e.  The  army  was  bui 

Ensed  becauiie  the  sentinel  was  ol 
ia  poat.  But  since  the  sentinel' 
Absence  van  not  what  created  the 
enemy  ov  put  the  aoldiers  asleep, 
how  did  it  cause  them  to  be  Eiumrised  ? 
All  that  ia  really  meant  is,  that  the 
event  would  not  have  happened  if  he 
liad  been  at  his  duty.  His  being  off 
his  post  was  nil  producing  cause,  but 
llie  mere  abaence   of  a  preventing 

Iiis  nou-exiatencB.  From  nothing, 
from  a  mere  negation,  no  couse- 
quenees  can  procera.  All  effects  are 
connected,  by  tho  law  of  causation, 
with  Boroe  set  ot  jhwiBeb  conditions  ; 
negative  ones,  it  is  true,  being  alinont 
always requirodin  addition.  InoCher 
worda,  every  fact  or  phenomenon  whic' 
has  abeginuing  invariably  ariaeswhe 
some  obtain  combination  of  poaitiv 
facts  exists,  provided  certain  othe 
positive  facts 


Thep 


I   doubt,    I 


(which  our  first  examph, 
from  taking  a  particular  food,  suffici- 
ently illustrates}  to  associate  the  idea 
of  causation  with  the 
cedent  eitnt,  rather  ti'ian  n-ith  any  of 
the  antecedent  elattt,  ot  permanent 
facts,  which  may  happen  also  to  be 
conditions  of  tlie  phenomenon  ;  the 
reason  being  that  the  event  nut  only 
exists,  but  l^rins  to  exist  immediately 
previous  ;  while  the  otiier  conditions 
may  have  pre-existed  for  an  indeGniCe 
time.     Anil  tlii=  tendem-y  ehun  s,  itself 


very  viEibl;y-  in  the  different  logicd 
Getiona  trinch  are  resorted  to,  even  by 
men  of  science,  to  avoid  Uie  necessity 
ofgivingthenameof  cause  to  anything 
which  had  enisted  for  an  indetenui- 
nate  length  of  time  before  the  effect. 
Thus,  rather  tluui  say  that  the  b 
cauBeB  tlie  fall  of  bodies,  th^  bsC 
it toa/orw exerted bythe earth,  oi 
ailractinn  by  the  earth,  abstnictioiu 
which  they  can  represent  to  tbeiu- 
Belvee  as  exhausted  by  each  effort, 
and  therefore  constituting  at  eacli ' 
soccessiFe  instant  a  fresh  fact,  simul-  ^ 
taueous  with  or  only  immediately  pre- 
ceding tlie  effecL  Inasuiuoh  as  lliB 
Cuming  of  the  circumstauua  whicll 
completes  the  nasenibhige  of  cCindl- 
tions,  iijQ  change  or  tvuut,  it  tiiencs 
happen  a  that  an  event  ia  alwayic 
the  antecedent  in  clutteat  apparent 
proximity  to  the  consequent :  oud 
this  may  accouut  for  tlut  illusion 
which  disposes  ua  ti)  look  upon  the 
proximate  event  as  standing  u 
peculiarly  in  the  position  of  a  « 
than  any  of  the  antecedent  states.  , 
Kut  even  this  peculiarity,  of  being  ill  i 
closer  proximity  to  the  effect  than 
any  other  oi  its  conditions,  is,  as  ws  ' 
iiave  already  seen,  far  fiiim  being ; 
iiecesiiary  to  the  Gammon  notion  of  • 
cause ;  with  which  notion,  on  the  . 
contrary,  any  one  of  the  conditions, 
either  positive  or  negative,  Is  found, 
ipletely  to  accord." 


t  e^" 
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The  cause,  then,  philosophically 
speaking,  is  the  sum  total  of  the  con- 
ditions positive  and  negative  taken 
together;  the  whole  of  the  contin- 
pncies  of  every  description,  which 
being  realised,^  the  ..consequent    in- 

it  would  be  wrong  to  say  that  the  event 
took  place  because  the  sentinel  was  absent, 
and  yet  right  to  say  that  it  took  place  be- 
cause he  was  bribed  to  be  absent.  Since 
the  only  direct  effect  of  the  bribe  was  his 
absence,  the  bribe  could  be  called  the  re- 
mote cause  of  the  surprise,  only  on  the 
supposition  that  the  absence  was  the  proxi- 
mate cause ;  nor  does  it  seem  to  me  that 
any  one  (who  had  not  a  theory  to  support) 
would  use  the  one  expression  and  reject 
the  other. 

The  reviewer  observes,  that  when  a  per- 
son dies  of  poison,  bis  possession  of  bodily 
organs  is  a  necessary  condition,  but  that 
no  one  would  ever  speak  of  it  as  the  cause. 
I  admit  the  fact ;  but  I  believe  the  reason 
to  be,  t^t  the  occasion  could  never  arise 
for  so  speaking  of  it;  for  when  in  the 
accuracy  of  common  discourse  we  are  led 
to  speak  of  some  one  condition  of  a  pheno- 
menon as  its  cause,  the  condition  so  spoken 
of  is  always  one  which  it  is  at  least  possible 
that  the  hearer  may  require  to  be  informed 
of.  The  possession  of  bodily  organs  is  a 
known  condition,  and  to  give  that  as  the 
{mswer,  when  asked  the  cause  of  a  person's 
death,  would  not  supply  the  information 
sought.  Once  conceive  that  a  doubt  could 
exist  as  to  his  having  bodily  organs,  or 
that  he  were  to  be  compared  with  some 
being  who  had  them  not,  and  cases  may 
be  imagined  in  which  it  might  be  said  that 
his  possession  of  them  was  the  cause  of  his 
death.  If  Faust  and  Mephistopbeles  to- 
gether took  poison,  it  might  be  said  that 
Faust  died  because  he  was  a  human  being, 
and  had  a  body,  while  Mephistopbeles  sur- 
vived because  he  was  a  spirit. 

It  is  for  the  same  reason  that  no  one  (as 
the  reviewer  remarks)  **  calls  the  cause  of 
a  leap,  the  muscles  or  sinews  of  the  body, 
though  they  are  necessary  conditions ;  nor 
the  cause  of  a  self-sacrifice,  the  knowledge 
which  was  necessary  for  it ;  nor  the  cause 
of  writing  a  book,  tbat  a  man  has  time  for 
it,  which  is  a  necessary  condition."  These 
conditions  (besides  that  they  are  antecedent 
»taUt,  and  not  proximate  antecedent  events, 
and  are  therefore  never  the  conditions  in 
closest  apx>arent  proximity  to  the  effect) 
are  all  of  them  so  obviously  implied,  that 
it  is  hardly  possible  there  should  exist 
that  necessity  for  insisting  on  them,  which 
alone  gives  occasion  for  speaking  of  a  single 
condition  as  if  it  were  the  cause.  Where- 
ever  this  necessity  exists  in  regard  to  some 
one  condition,  and  does  not  exist  in  re- 
gard to  any  other,  I  conceive  that  it  is 
consistent  with  usage,  when  scientific  accu- 
racy is  nut  uimud  at,  to  apply  the  name 


variably  follows.  The  negative  con- 
ditions,  however,*  of  any  phenomenon, 
a  special  enumeration  of  which  would 
generally  be  very  prolix,  may  be  all 
summed  up  under  one  head,  namely, 
the  absence  of  preventing  or  counter- 
cause  to  tliat  one  condition.  If  the  only 
condition  which  can  be  supposed  to  be  un- 
known is  a  negative  condition,  the  nega- 
tive condition  may  be  spoken  of  as  the 
cause.  It  might  be  sadd  that  a  person  died 
for  want  of  medical  advice,  though  this 
would  not  be  likely  to  be  said  unless  the 
person  was  already  understood  to  be  ill, 
and  in  order  to  indicate  tiiat  this  negative 
circumstance  was  what  made  the  illness 
fatal,  and  not  the  weakness  of  his  con- 
stitution, or  the  or^;inal  virulence  of  the 
disease.  It  might  be  said  that  a  person 
was  drowned  because  he  could  not  swim  ; 
the  positive  condition,  namely,  that  he  fell 
into  the  water,  being  already  implied  in 
the  word  drowned.  And  here  let  me  re- 
mark, that  his  fsdling  into  the  water  is  in 
this  case  the  only  positive  condition :  all 
the  conditions  not  expressly  or  virtually 
included  in  this  (as  that  he  could  not 
swim,  that  nobody  helped  him,  and  so 
forth)  are  negative.  Yet,  if  it  were  simply 
said  that  the  cause  of  a  man's  death  was 
falling  into  the  water,  there  would  be  quite 
as  g^at  a  sense  of  impropriety  in  the  ex- 
pression, as  there  would  be  if  it  were  said 
that  the  cause  was  his  inability  to  swim  : 
because,  though  the  one  condition  is  posi- 
tive and  the  other  negative,  it  would  be 
felt  that  neither  of  them  was  sufficient, 
vrithout  the  other,  to  produce  death. 

With  regard  to  the  assertion  tbat  nothing 
is  termed  the  cause  except  the  element 
which  exerts  active  force,  I  waive  the 
question  as  to  the  meaning  of  active  force, 
and  accepting  the  phrase  in  its  populat* 
sense,  I  revert  to  a  former  example,  and  I 
ask,  would  it  be  more  agreeable  to  custom 
to  say  that  a  man  fell  because  his  foot 
slipped  in  climbing  a  ladder,  or  that  be 
fell  because  of  his  weight?  for  his  weight, 
and  not  the  motion  of  bis  foot,  was  the 
active  force  which  determined  his  fall.  Jf 
a  person  walking  out  on  a  frosty  day 
stumbled  and  fell,  it  might  be  said  that  he 
stumbled  because  the  g^round  was  slippery, 
or  because  be  was  not  sufficiently  careful ; 
but  few  x)eople,  I  suppose,  would  say  that  he 
stumbled  because  he  w.nlked.  Tet  the  only 
active  force  concerned  was  that  which  ho 
exerted  in  walking :  the  others  were  mere 
negative  conditions ;  but  they  happened  to 
bo  the  only  ones  which  there  could  be  any 
necessity  to  state;  for  he  walked,  most 
likely,  in  exactly  his  usual  manner,  and 
the  negative  conditions  made  all  the  differ- 
ence. Again,  if  a  person  were  asked  why 
the  army  of  Xerxes  defeated  that  of  Leoni- 
das,  he  would  probably  sa.-^,  \»caMaa  'Ocv^'? 
were  a  tbovxsand.  Vvoacs  \^\tt  \\^x■a3^yi\  \  ^s^^^^  "V 


acting  cnuBEH.  Tha  ounveuience  of 
thin  mods  of  aipresaian  ia  maiiilj 
^munded  on  the  fact,  that  the  effeoU 
uf  auj  cause  in  tnuntiiractitig  anotlier 
iMOie  muy  in  moist  aisct  be,  with 
atribt  Boientitio  exartneBS,  regarded 
ns  a  mere  extenaiim  of  iti  own  proper 
and  Btfparatc  effects.  If  graiVlty  re- 
turdfl  the  upM'iirii  motJon  of  a,  pi-ojoc- 
tile,  and  delleotB  It  into  a  parahalic 
trajectuiy,  it  produces,  iu  bo  doing, 
the  veiy  «auie  kind  of  effect,  and 
even  {at  matbeiuatiirians  Innw)  the 
aatne  rpuntlt?  a(  effect,  oa  it  does  in 
ita  ordinary  operation  of  cmiaing  the 
fall  of  boJiea  when  dniply  deprived 
of  their  support  K  an  alkaline  solu- 
tion mixed  With  an  acid  destroys  its 
amimcBB,  and  prevents  it  from  reddeu- 
ing  vegetable  biuea,  it  ia  becfluBe  tlie 
specific  effect  of  the  olitHU  is  to  com- 
bine with  tUe  acid,  and  form  a  com- 
pound wiUi  totutl}'  different  qualities. 
Thia  pn^rty,  which  cauwa  of  all 
destriptioiia  poHseaa,  of  preventing  the 
effs^-ts  of  other  causes  by  virtue  (for 
tile  moat  part)  of  tho  eome  laws  ac- 
cording to  which  they  pn>duDe  their 
own,*  ennildes  us,  by  eetabliahing  the 


niaoteii;  whleh  .   ... 

'  Tlien  ITS  a  fow  ci.:oi>tiotiB :  for  tliere 
arc  nome  prppertles  af  objects  vhicli  aecm 
lo  bo  purely  proventivo ;  ni  tha  jjn>perlj 
of  DpiU|Ufl  Dodlcs  by  "which  tLit?  Intcreopt 
the  pnBflOf  0  of  l]gbt.    Tbis,  ob  for  114  we 


general    axicon    that  all  c 


effeds  b^  cue  another,  to  dispense 
witli  the  consideration  of  negative 
conditions  entirely,  and  limit  tlie 
notion  of  cause  to  the  asaemblnce  uf 
the  poaitive  conditioDH  of  tlie  pbenu- 
mcnoD  :  one  n^S.tive  condition  in- 
variably uuderatood,  and  the  same  111 
all  inataaces  (namely,  the  absence  uf 
eotinteractln^  canfesj  IieinK  aufSetrat, 
along  with  Uie  sum  of  the  positive 
conditiona,  Ui  maice  op  tiie  whole  set 
of  circumatancen  on  which  the  pbetio- 
lueliou  is  dependent. 

a 4,  Amongthe.poaitiveconditiiUis, 
OS  we  have  seen  that  there  are  wniie 
to  which,  in  commuo  parlance,  the 
term  cause  is  more  readily  and  fre- 
quently awarded,  m  there  are  othera 
to  which  it  is,  in  onlliuiry  circum- 
stances, refused.  In  most  coses  of 
causation  a  distinction  ia  commonly 
drawn  between  something  whidi  acta, 
and  some  other  tliitig  which  is  acted 
upon  ;  between  an  agmit  and  apatiml. 
Both  of  theae,  it  would  be  universally 
allowed,  ore  conditions  Of  the  pheno- 
menou ;  but  it  n^iuld  be  thought 
abGurd  to  ooll  the  latter  tlie  caiui-, 
that  title  beine  reserved  for  the 
former.  Tile  distincUiin,  however, 
vanishes  on  examination,  Or  latlier 
is  found  to  be  only  verbal,  arlalng 
from  an  incident  of  mere  exprCsdon, 
namely,  that  the  oliject  said  to  ni 
acted  upon,  and  which  ia  oonfddBTed 
OS  the  Boene  in  whidi  Uie  effect  talCefl 


irljythBii 
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erjtgatiDy 


io°5Kh 

or  on  whit  poouLlailtlga  of  itructutr 
opsclty  depends,  we  mJ^t  find  that  tb 
Ik  only  au  appureat,  not  a  real  exraptio 
to  (he  general  proposition  in  tJio  text.  1 
any  cnaa  It  necda  not  affect  the  nimHia 
uiplinitloii.  The  fonnula  wbicii  InEliidc 
All  the  negativD  GoaditiDiu  at  an  effect  I 

HB  this  \  Ukoa^  if  all  enunCenictlD;  agei 
be  no  |iDrpD9B  eerved  by  employiug  the  foi^ 
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place,  is  coinmonlyi  included  in  the 
phrase  by  which  the  effect  ia  spoken 
of,  so  that  if  it  were  also  reckoned  as 
part  of  the  cause,  the  seeming  incon- 
gruitjr  would  arise  of  its  being  sup- 
posed to  cause  itself.  In  the  instance 
which  we  have  already  had,  of  falling 
bodies,  the  question  was  thus  put : 
What  is  the  cause  which  makes  a 
stone  fall?  and  if  the  answer  had 
been  "  the  stone  itself,"  the  expression 
would  have  been  in  apparent  contra- 
diction to  the  meaning  of  the  word 
cause.  The  stone,  therefore^  is  con- 
ceived as  the  patient,  and  the  earth  (or^ 
according  to  the  common  and  most 
unphilosophical  practice^  an  occult 
quality  of  the  earth)  is  represented  as 
the  agent  or  cause.  But  that  there 
is  nothing  fundamental  in  the  dis- 
tinction may  be  seen  from  this,  that 
it  is  quite  possible  to  conceive  the 
stone  as  causing  its  own  fall  provided 
the  language  employed  be  such  as 
to  save  thfe  mere  verbal  incongruity. 
We  might  say  that  the  stone  moves 
towards  the  earth  by  the  properties 
of  the  matter  composing  it ;  and  ac- 
cording to  this  mode  of  presenting  the 
phenomenon,  the  stone  itself  might 
without  impropriety  be  called  the 
agent ;  though  to  save  the  established 
doctrine  of  the  inactivity  of  matter, 
men  usually  prefer  here  also  to  ascribe 
the  effect  to  an  occult  quality,  and 
say  that  the  cause  is  not  the  stone 
itself,  but  the  weight  or  yi^avitation  of 
the  stonti. 

Those  who  have  contended  for  a 
radical  distinction  between  agent  and 
patient,  have  generally  conceived  the 
agent  as  that  which  causes  some  state 
of,  or  some  change  in  the  state  of, 
another  object  which  is  called  the 
patient.  But  a  little  reflection  will 
show  that  the  license  we  assume  of 
speaking  of  phenomena  as  states  of 
the  various  objects  which  take  part 
in  them  (an  artifice  of  which  so  much 
use  has  been  made  by  some  philo- 
sophers, Brown  in  particular,  for  the 
apparent  explanation  of  phenomena) 
is  simply  a  sort  of  logical  fiction,  use- 
ful sometimes  as  one  among  several 


modes  o^  expressioh,  but  which  should 
never  be  supposed  to  be  the  enuncia- 
tion of  a  scientific  truth.  Even  those 
attributes  of  an  object  which  might 
seem  with  greatest  propriety  to  be 
called  states  of  the  dbject  itself,  its 
sensible  qualities,  its  colour,  hardness^ 
shape,  and  the  like,  are  in  reality  (as 
no  one  has  pointed  out  more  clearly 
than  Brown  himself)  phenomena  of 
causation,  in  which  th&  substance  is 
distinctly  the  ag^nt  ot  producing 
cause,  the  patient  being  dur  owti  or- 
gans, and  those  of  other  sentient 
beings.  What  we  call  states  of  ob- 
jects, are  always  sequences  into  which 
th6  objects  enter,  generally  as  an- 
tecedents or  causes ;  and  things  are 
never  more  active  than  in  the  pro- 
duction of  those  phenomena  in  which 
they  are  said  to  be  acted  upon.  Thus, 
in  the  example  of  a  stone  falling  to 
the  earth,  according  to  the  theory  of 
gravitation  the  stone  is  as  much  ait 
agent  as  the  earth,  which  not  only 
attracts,  but  is  itself  attracted  by, 
the  stone.  In  the  case  of  a  sensation 
produced  in  our  organs,  the  laws  of 
our  organisation,  and  even  those  of 
our  minds,  are  as  directly  operative 
in  determining  the  effect  produced, 
as  the  laws  of  the  outward  object. 
Though  we  call  prussic  acid  the  agent 
of  a  person's  death,  the  whole  of  the 
vital  and  organic  properties  of  the 
patient  are  as  actively  instrumental 
as  the  poison  in  the  chain  of  effects 
which  so  rapidly  terminates  his  sen- 
tient existence.  In  the  process  of 
education,  we  may  call  the  teacher 
the  agent  and  the  scholar  only  the 
matenal  acted^upon  ;  yet  in  truth  all 
the  facts  which  pre-existed  in  the 
scholar's  mind  exert  either  co-o{)erat- 
ing  or  counteracting  agencies  in  rela- 
tion to  the  teacher's  efforts.  It  is 
not  light  alone  which  is  the  agent  in 
vision,  but  light  coupled  with  the 
active  properties  of  the  eye  and  brain, 
and  with  those  of  the  visible  object. 
The  distinction  between  agent  and 
patient  is  merely  verbal :  patients 
are  always  agents  ;  in  a  great  ^vo^x- 
tion,  indeed,  ol  «JX  iv\N.\\vt^  ^«o!^ 


niena,  they  am  no  tn  Huoh  n  degree  as 
to  react  forcibly  nn  the  caused  wliich 
acted  upon  them  :  and  even  vbeii 
tbis  is  not  the  caEe,  they  coutribnte, 
in  (be  earns  manner  as  any  of  the 
other  oonditianB.  to  the  production  of 
the  effect  of  which  the;  me  vulgarly 
treated  aa  the  mere  theatre.  AU  the 
]iDsitive  conditions  of  a  phenomenon 
are  alike  agents,  alike  active  ;  and  in 
fiuy  eipreSBioD  of  the  cause  which 
professes  to  be  complete,  none  of  them 
can  with  reason  be  exuluded,  except 
such  as  have  already  been  implied  in 
the  words  osed  for  describing  the 
effeot ;  nor  by  inclniiing  even  these 
would  there  be  incurred  any  but  a 
merely  verbal  impropriety. 

S  5.  There  is  a  case  of  cuusation 
which  colla  for  separate  notice,  ^  it 
possesses  a  peculiar  feature,  and  pre- 
t«ntB  a  greater  degree  of  conipluxity 
than  the  cooimon  caxe.  It  often  hap- 
pens that  the  effbct,  or  one  of  the 
effects,  of  a  cause  is,  not  Ui  pcoducH 
uf  itntlf  a  certain  phenomenon,  buttu 
fit  eomething  elue  for  producing  it. 
In  other  words,  there  is  a  catie  of 
causation  in  which  the  effect  is  to 
invest  ma  object  with  a  certain  pro- 
paity.     When  sulphur,  charcoal,  and 


■e  put  together  in 
IS  and  in  a  certain  manner,  the 
ifflect  is,  not  an  explosion,  but  tliat 
the  mixture  acquires  a  projietty  by 
which,  in  given  circumstances,  it  will 
t'Kplode.  The  various  causes,  natural 
and  artificial,  which  educate  the  hu- 
man body  UI*  the  human  mind,  have 
for  their  principal  effect,  not  to  make 
the  body  or  mind  immediately  do 
anything,  but  to  endow  it  with  cer- 
tain properties — in  other  words,  to 
give  assurance  that  in  given  circum- 
stances certain  nsults  will  take  pl.ice 
in  it,  or  as  oonaequtnces  of  it.  Phy- 
siologicHj  Bgencieii  often  have  for  the 
diief  part  of  their  operation  to  pit- 
dapoie  the  constitution  to  some  mode 
of  notion.  To  take  a  simpler  in- 
stance than  ail  tliese  :  putting  a  coat 
uf  white  paint  upon  a  wall  doeB 
mertly  pnKfuce  in   thorie  who  i. 


done  the  sensation  of  white  i  it  con- 
fers on  the  wall  the  permanent  pTO- 
perty  of  giving  that  kind  uf  sensation. 
Regarded  in  reference  to  the  sensa- 
tion, the  putting  on  of  the  paint  is  a 
condition  of  a  condition  ;  It  is  a  Con- 
dition of  the  wall's  causing  that  par- 
ticidar  fact.  The  wall  may  have 
been  painted  years  a^,  but  it  has 
acquired  a  property  which  has  lasted 
tiU  now  and  will  last  longer  ;  the 
antecedent  condition  necessary  to  en- 
able the  wall  Co  become  in  its  turn  a 
condition  has  been  fulfilled  once  for 
all.  In  a  case  like  this,  where  tb» 
immediate  consequent  in  the  sequcnoc 
is  a  pnqwrty  produced  in  an  ubject, 
uo  one  now  su^^xtees  the  prt^rtT  bi 
be  a  substanH™  entity  "inherent" 
in  the  object  What  tuu'  been  pm- 
diioed  is  what,  in  other  language, 
may  be  called  a  state  of  preparatiou 
in  an  object  for  [jroduciog  an  effect. 
The  ingredients  of  the  gunpowder 
luive  been  brought  into  a  state  of 
preparation  for  Bxiiiodiug  as  soon  ae 
the  other  conditions  of  un  Explosion 
shall  have  occorred.  In  the  case  of 
the  gunpowder,  (his  state  of  prepara- 
tion consists  iu  a  certain  Eollocatioii 
of  its  particles  relatively  to  one  an- 
other. In  the  example  of  the  wall, 
it  consiFits  in  a  new  collo<»tiun  of  two 
things  relatively  to  each  other — the 
wall  and  the  paint.  In  the  eiample 
of  the  moulding  influences  on  the 
human  mind,  its  being  a  collocation 
at  all  is  only  conjectural ;  fur,  even 
on  the  materialistic  hypothesis,  it 
would  remain  to  be  proved  that  the 
increased  facility  with  which  the  brain 
sums  up  a  column  of  figures  whtm  it 
has  been  loug  trained  to  caicrdatiou, 
is  the  result  uf  a  peimaneut  new 
arrangement  of  some  of  its  material 
particles.  Wc  must,  therefore,  con- 
tent ourselves  with  what  we  know, 
and  must  include  among  the  effects 
of  causes  the  capacities  given  to  ob- 
jects of  being  causes  of  other  effects. 
This  capacity  is  not  a  real  tbmg 
existing  in  tlie  objects  ;  it  is  but  a 
name  for  our  conviction  that  they 
will  act  in  a  parti<juliU'  nianntr  when 
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may  invent  this  Hsaunuiue  of  future 
events  with  n  fictitiuus  objeative  ex- 
istcnce,  by  tailing  it  a.  itale  of  the 
object.  But  unleiH  tbe  state  consists,  I 
AA  in  the  cane  of  tho  gunpowder  it 
a  a,  coIlocatioD  (rf  partioles,  it ' 


the 


t  fact ;  it  ii 
fact    ) 


back  uniii'.t  another 

It  tnay  be  thought  Chut  this  furm 
of  cauBatiDii  requires  UB  to  admit  an 
exca>tion  to  the  dootrine  that  the 
i»D(Utiotia  of  a  phenoineDoii — the 
antecedents  required  for  calling  it 
into  existence — muBt  all  be  found 
ninong  the  facts  immediately,  not 
remotely,  preceding  its  commence - 
nieut.  But  what  We  have  arrived 
at  ia  not  a  correction,  it  is  only  an 
explanation,  of  that  doctrine.  Id  the 
enumeration  of  the  cooilitioUB  required 
for  (he  cwciirrenee  of  any  phanomenoD, 
it  always  has  to  be  included  that 
objects  must  be  present,  pouwssed  of 
ffven  properties.  It  b  a  condition 
of  tbe  phenomenon  exploBion  that  an 
object  ehould  be  present,  of  one  or 
other  of  certain  kinds,  which  for  that 
reason  are  called  explosive.  The  pre- 
sence of  one  of  these  objects  in  a  con- 
dition immediately  precedent  to  the 
explosion.  The  condition  which  is, 
not  inumediatety  precedent  is  the 
cause  which   produced,   not  the   ex- 1 

Cion,   but  the  explosive  property, 
conditions  of  the  explosion  itsdf , 

tlienifuru.  rt 

S  6.  It  now  romflins  to  advert  to  a 
distinction  wiiioh  is  of  fitBt-mte  im- 
IHOtiuice  both  for  clearing  up  tbe 
notion  of  cause,  and  for  obviating  u 
very  spedous  objeotion  often  made 
iwainst  the  view  which  we  have  taken 
1  if  the  subject.  ' 

When  we  defini^  thr  cause  of  any- 
thing (in  the  only  sense  in  which  the  , 
]iit8ent  inquiry  has  any  concern  with  | 
cuoaes)  to  be  "  the  antecedent  which  i 
it  invariably  follows,"  we  do  not  use  : 
this    phmse   as   euictly  vynonyiooiis 


with  "the  antecedent  which  it  in- 
vsjiably  hat  followed  in  our  past  ex- 
perience." Sucli  a  mode  of  conceiving 
cawmtion  would  be  liable  to  the  ob- 
jection very  plausibly  urged  by  Dr. 
Reid,  namely,  that  accordinj;  to  this 
doctrine  night  must  be  the  cause  of 
day,  and  Say  tbe  cause  of  night ; 
since  these  phenomena  have  invari- 
ably succeeded  one  another  from  the 
beginning  of  the  world.  But  it  is 
necessary  to  our  using  the  word  cauas 
that  we  should  believe  not  only  that 
the  antecedent  always  ^ui  been  fol- 
lowed by  the  consequent,  but  that  as 
long  as  the  present  constitution  of 
things  "  endures  it  always  mil  ba  so. 
And  this  would  not  be  true  of  day 
and  ni^L  We  do  not  believe  that 
night  will  be  followed  by  day  under 
all  imaginable  circumstances,  but  only 
that  it  will  be  ao  procidrd  the  sun 
rieofl  above  the  horizuo.  If  the  sun 
ceased  to  rise,  which,  for  aught  we 
know,  may  he  perfectly  compatible 
with  the  general  laws  of  matter,  night 
would  be,  or  might  be,  eternal.  On 
tbe  other  hand,  if  the  sun  is  above 
the  horizon,  his  light  nob  extuict,  and 
no  opa^juB  body  tetween  us  and  him, 
wo  believe  iirmly  that  unless  a  change 
takes  place  in  tlie  ptuperties  of  matter, 
this  combinatiun  of  antecedents  will 
be  followed  by  tbe  connequent  day : 
that  if  the  combination  of  antectvltnts 
could  be  indefinitely  prolonged,  it 
would  be  always  day ;  and  that  if 
the  same  comtnnation  had  always 
existed,  it  woidd  always  have  been 
day,  quite  independently  of  night  as 
a  previous  condition.  Tberefrjre  is  it 
tliat  we  do  not  call  ni(^t  the  cause, 
nor  even  a  condition,  of  day.  Tbe 
existence  of  the  sun  [or  some  such 
luminous  body},  and  there  being  no 
opaque  medium  in  a  straight  Unef 
'  I  monn  bj  this  expression,  the  ultlmiili} 
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ct^locA^lotin. 
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bfltnecn  th&t  body  aud  the  ptut  of 
the  earth  where  we  ore  aitiiatfli],  are 
the  sole  uoiiditiotis ;  tuid  tlia  union 
of  these,  witbouC  ths  widition  of  any 
BUpeHluDiu  circumstance,  oooatitutes 
tlie  caaae.  Tbia  in  what  ^rriteis  mean 
when  they  any  that  the  notion  uf 
cnusH  involves  the  idea  of  necesai^. 
If  there  be  any  nieaning  which  con- 
feaaedly  belongs  to  the  letm  uecBHisity, 
it  in  uncoiidliionaiiitia.  Tlwt  whidi 
14  iieossaary,  that  whioh  miist  be, 
means  that  which  will  be,  whatever 
supposition  we  may  make  in  re^rd 
tr>  all  other  things.  The  saccesaiitn 
of    day   and  uight   evidently 
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ditionul  un  the  occiurencs  of  uthur 
tuitecedente.  Tliat  which  will  be  f  oU 
lowed  by  a  given  coDBequont  when, 
and  only  when,  some  third  oircum- 
fltance  also  existn,  in  not  the  laiuae, 
even  though  no  case  abuiild  ever  have 
tfficurred  iu  which  the  phGDomsuoo 
took  place  without  it. 

luvariable  Btjquenoe,  thercfnf^  is 
not  synonymous  with  causation,  un- 
less IJie  sequence,  besides  being  in- 
variable, ia  unconditional.  There  are 
sequences,  as  unifoim  in  post  experi. 
enca  aa  any  others  whatever,  which 
yet  WB  do  not  r^^rd  ns  cnsea  of 
cikusatioui  but  as  conjunctions  in  tionm 
sorb  ofKideutaL  Sui^,  to  an  ocourata 
thinker,  is  that  of  day  aud  night. 
The  one  might  have  existed  for  any 
leugthof  time,  and  the  other  not  have 
followed  the  sooner  for  its  exiatence  ; 
it  follows  only  if  certain  other  ante- 
cedents exist '  and  where  those  onte- 
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sence  of  a  auDiciently  iuminoiis  body, 
whether  darkness  had  preceded  or  not 

We  may  deiine,  thenzf  ore,  tiie  oi 
of  a  phenomenon  to  be  the  ante- 
cedent, or  the  mmourrence  of  antece- 
dents, on  which  it  IB  invariably  and 
tineonititionaUi/  consequent.  Or  if  we 
adopt  the  convenient  modification  of 
the  meaning  of  the  word  causa  which 

oonditions  witiiout  the  negative,  then 
inijteudaf  ''uncunditiouolly,"  we  must 
say,  "  mibjaoC  to  no  otlier  iiiMi  nega- 
tive conditions." 
To  Bome  it  may  appear,  that  the 
iqnence  between  ni|;ht  and  day  being 


invai'iable  in  oi 


Bipener 


much  ground  it 
periencH  can   give 
rBcogmsiug   the   ti 
cause  and   efiect ;    and   that  t 
that  more  is  necessary — to  require  a 
belief  that  the  Hucces^on  is  uncou- 
ditional,  or,   in  other  words,  that  it 
ariable  under  all  changes 
IS — ia  to  acktiDwledgu 
elemrat  of  belief  not 
derived  from  experience.   The  answer 
to  this  is,  that  it  is  experienae  itself 
which  tejLcbes  US  that  one  uniformity 
of  sequence  is  conditional  and  another 
tinconditioiiuL     When  we  judge  that 
the  successiim  nf  night  and  day  is  a 
dsrivative    seqxiEnce,    depending   on 
BCHnething  else,  ws  proceed  on  grounds 
nf  experiencB.     It  ia  the  evidence  of 
fixpenenca  which    convinces  us  that 
day  oould  equally  exist  without  being 
followed   by   night,  and  that  night 
could  fqiiaUy  euat  without  l>aing  fill- 
ed by  day.      To   aay   that   these 
el     s   are    "not   genented    by  our 
m         observation   of  sequence,"*    Is 
to     i^et  that  twloe  in  every  twenty- 
ur    ours,  when  the  aky  ia  dew,  we 
ill  cxjwrtiiicnEunt  crui'ia  that  the 
ca       of  day  is  the  sun.     We  have  lUi 
pi.nmental   knowledge  of  the  sun 
justifies   us   on    experimental 
ds  in  concluding,  that   if  the 
were  alvmys  above  the  horizon 
re  would  ba  day,  though  there  hod 
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been  no  night,  and  that  if  the  sun 
were  always  below  the  horizon  there 
would  be  night,  though  there  had 
been  no  day.  We  thus  know  from 
experience  that  the  succession  of  night 
and  day  is  not  unconditional.  Let 
me  add,  that  the  antecedent,  which 
is  only  conditionally  invariable,  is  not 
the  invariable  antecedent.  Though  a 
fact  may,  in  experience,  have  always 
been  followed  by  another  fact,  yet 
if  the  remainder  of  our  experience 
teaches  us  that  it  might  not  always 
be  so  followed,  or  if  the  experience 
itself  is  such  as  leaves  room  for  a 
possibility  that  the  known  oases  may 
not  correctly  represent  all  possible 
cases,  the  hitherto  invariable  ante- 
cedent is  not  accounted  the  cause ; 
but  why  ?  "  Because  we  are  not  sure 
that  it  is  the  invariable  antecedent. 

Such  cases  of  sequence  as  that  of 
day  and  night  not  only  do  not  con- 
tradict the  doctrine  which  resolves 
causation  into  invariable  sequence, 
but  are  necessarily  implied  in  that 
doctrine.  It  is  evident,  that  from 
a  limited  nimiber  of  unconditional 
sequences,  there  will  result  a  much 
greater  number  of  conditional  ones. 
Certain  causes  being  given,  that  is, 
certain  antecedents  which  are  uncon- 
ditionally followed  by  certain  conse- 
quents, the  mere  co-existence  of  these 
causes  will  give  rise  to  an  unlimited 
number  of  additional  uniformities.  If 
two  causes  exist  together,  the  effects 
of  both  will  exist  together;  and  if 
many  causes  co-exist,  these  causes  (by 
what  we  shall  term  hereafter  the  in- 
termixture of  their  laws)  will  give  rise 
to  new  effects,  accompanying  or  suc- 
ceeding one  another  in  some  particular 
wder,  which  order  will  be  invariable 
while  the  causes  continue  to  co-exist, 
but  no  longer.  The  motion  of  the 
earth  in  a  given  orbit  round  the  sim 
is  a  series  of  changes  which  follow 
one  another  as  antecedent  and  conse- 
quents, and  will  continue  to  do  so 
while  the  sun's  attraction,  and  the 
force  with  which  the  earth  tends  to 
advance  in  a  direct  line  through  space, 
continue  to  co-exist  in  the  same  quan- 


tities as  at  present.  But  vary  either 
of  these  causes,  and  this  particular 
succession  of  motions  would  cease  to 
take  place.  The  series  of  the  earth's 
motions  therefore,  though  a  case  of 
sequence  invariable  within  the  limits 
of  human  experience,  is  not  a  case  of 
causation.     It  is  not  unconditional. 

This  distinction  between  the  rela- 
tions of  succession  which,  so  far  as  we 
know,  are  unconditional,  and  those 
relations,  whether  of  succession  or  of 
co-existence,  which,  like  the  earth's 
motions  or  the  succession  of  day  and 
night,  depend  on  the  existence  or  on 
the  co-existence  of  other  antecedent 
facts,  corresponds  to  the  great  divi- 
sion which  Dr.  Whewell  and  other 
writers  have  made  of  the  field  of 
science  into  the  investigation  of  what 
they  term  the  Laws  of  Phenomena 
and  the  investigation  of  causes ;  a 
phraseology,  as  I  conceive,  not  philo- 
sophically sustainable,  inasmuch  as 
the  ascertainment  of  causes,  such 
causes  as  the  human  faculties  can 
ascertain,  namely,  causes  which  are 
themselves  phenomena,  is,  therefore, 
merely  the  ascertainment  of  other  and 
more  universal  Laws  of  Phenomena. 
And  let  me  here  observe,  that  Dr. 
Whewell,  and  in  some  degree  even 
Sir  John  Herschel,  seem  to  have 
misunderstood  the  meaning  of  those 
writers  who,  like  M.  Oomte,  limit 
the  sphere  of  scientific  investigation 
to  Laws  of  Phenomena,  and  speak  of 
the  inquiry  into  causes  as  vain  and 
futila  The  causes  which  M.  Comte 
designates  as  inaccessible  are  efficient 
causes.  The  investigation  of  physical, 
as  opposed  to  efficient,  causes  (includ- 
ing the  study  of  all  the  active  forces 
in  Nature,  considered  as  facts  of  ob- 
servation) is  as  important  a  part  of 
M.  Oomte's  conception  of  science  as 
of  Dr.  Whewell's.  His  objection  to 
the  vxtrd  cause  is  a  mere  matter  of 
nomenclature,  in  which,  as  a  matter 
of  nomenclature,  I  consider  him  to  be 
entirely  wrong.  "Those,"  it  is  justly 
remarked  by  Mr.  Bailey,*  "  who,  like 

*  Letters  on  the  Philasoiphy  of  IK*.  Ibjcvtwa-Yv 
Mind.  First  Hcrtea^  p.  "2-19. 
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^I.  Cnnite,  iibject  tu  desIgiiRte  atnU 
aa  citii»es.  are  objecting  without  any 
real  grmind  to  a  mere  btit  extcumidy 
convenient  geaerallantiuii,  to  a  very 
uaefal  commoD  n&aie,  the  emplajment 
of  ivhicli  involvea,  or  needs  involve. 
Ill)  particular  theory."  To  which  it 
may  be  added,  that  by  rejeuting  thia 
fdi-m  of  exprenBion,  M.  Cointe  leavaa 
himself  without  any  term  for  niarkinc; 
which,  however   hioir- 


tiiniwice  nf  .-ffecta  long  after  their 
cuiisea  had  eenaed.  A  a/up  de  lOltU 
givBH  a  pemou  bmin-feTer :  will  the 
fever  go  off  aa  noon  as  be  is  moved 
out  of  the  atmahine  !  A  aword  is  ruu 
ttuuugh  his  body  ;  must  the  BWunl 
remnbi  in  hia  body  in  order  that  ho 
may  coiitiuuB  dead?  A  ploughshare 
oiioe  made,  retnaiiia  a  ploughshare, 
ivithout  any  contbiuance  of  heating 
and  hammering,   aud   even  after  the 


/ 


in  aeiencB  1  indead,  it  ia  on  thia  alone, 
UK  we  ahall  hereafter  find,  ttiat  the 
IKiudbility  resbi  oE  framing  a  rigorous 
Canon  of  Induction.  And  as  things 
left  without  a  name  are  apt  to  be  fOT- 
gntten,  a  Canon  of  Ciiat  dencriptitm  is 
not  one  of  the  many  beneRtn  which 
the  philosophy  of  Induction  hoa  re 
ceived  f ruui  iL  Couite'a  great  powers. 

87.  DoeaaommeolwayBatand  with 
its  effect  in  the  relation  of  antecedent 
and  conaeqiientl  Do  we  not  often 
say  of  two  aimultatieoug  facta  that 
they  are  cumie  and  effect — aa  when 
vie  «ay  that  fire  in  the  cause  of  warmth, 
the  uin  and  moiatute  the  cause  ' 
vegetation,  and  the  like?  Sinct 
canae  does  not  neceaaarily  perish 
cause  its  effect  has  been  produced, 
the  two  thiugH  do  very  generally  co- 
exist ;  and  there  are  aome  appearances, 
and  aome  common  exprosaions,  seem- 
ing Ciu  imply  not  only  that  causes  may, 
biit  that  they  must,  bs  contempo- 
raneflua  with  their  effects.  Ceiaantc 
mild  ccimt  et  iffeetim  baa  been  a  dogma 
iif  the  acbDola  ;  the  necessity  for  the 
continued  existeuBe  of  the  cause  in 
iirder  to  the  continuance  of  the  effect^ 
aeema  to  have  been  once  a  generally 
received  doctrine.  K^ler'a  numerooa 
attempts  to  account  for  the  luoCions 
uf  tile  heavenly  budics  on  mechanical 
principles  were  rendered  abortive  by 
his  alwaya  suppoaing  that  the  agency 
which  set  those  bodiea  in  motion  must 
continue  to  operate  in  order  to  keep 
up  the  motion  wliich  It  at  firat  pro- 
duced, Tet  there  were  at  all  times 
iiisny  familiar  instnticea  of  the  e'm- 


the  other  band, 
forces! 


ure  wliidi 
exhanated 
30  continued  in  order  to 
suHtain  it  in  the  tube.  This  (it  may 
be  replied)  ia  becaoae  another  foroa  is 
acting  without  intermiaiiioD,  the  force 
uf  gravity,  which  would  reatore  it  to 
its  level,  unleas  counterpoised  by  a 
force  BquBlly  constant  But  again : 
a  tight  bandage  cauaes  pain,  which 
pain  will  sometimes  go  oH  aa  soon  as 
the  bandage  isremoved.  The  illumi- 
iiation  which  the  sun  diffusts  over  the 
earth  ceases  when  the  sun  gone  donn. 
There  is,  therefore,  a  diatinctioii  to 
be  drawn.  The  conditions  which  ub 
necessary  for  the  (irat  production  oC 
a  phenomenon  are  occasionatly  also 
neoeasary  for  its  continnance  ;  Uiough 
more  commonly  its  continuance  le- 
quirea  no  condition  except  n^iative 
Most  things,  once  produced, 
le  aa  they  are,  imtil  Bomething 
^  i  or  desbnys  them  ;  but  some 
require  the  permanent  preaenae  of 
the  agencies  whiuh  produced  them  at 
GreL  Theae  may,  if  we  please,  Im 
conaidend  as  inatantaneous  pheuo- 
meuB,  requiring  to  be  renewed  at  each 
'~ntant  by  the  cause  by  whioh  tbey 
ire  at  first  generated.  Accordingly, 
i  illumination  of  any  given  point  of 
space  haa  alwaya  been  looked  upon  aa 
au  inatantaneous  fact,  wliich  perishes 
aud  ia  peipetuoily  renewed  na  long  aa 
the  neomeory  cuuditioiis  anbaist.  If 
wo  odi^  thia  language  we  aviud  th« 
admitting  that  the  cou- 
tinnsncG  of  the  cause  is  ever  required 
feet  We  may  say, 
bo  maintain,  but  to 
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WpWdiice,  tha  effect,  nr  else  to  conn- ' 
tannot  some  force  tending  to  destroy 
it.  And  this  may  be  a  convenient 
phraseology ;  but  it  in  only  a,  phrase- 
ology. The  fact  remains,  that  in  some 
cnseB  (thougb  these  aie  a,  minority) 
the  continuance  of  the  conditioim 
wtalcb  prodnced  an  effect  is  neceaaary 
to  the  continuance  of  t!ie  effect. 

As  to  the  ulterior  question,  wlmthcr 
it  iH  Bttictly  necessary  that  the  cause, 
IS'  aasemblBgG  of  conditiuns  should 
jtreoede,  by  ever  so  short  an  instant, 
the  production  of  the  effect,  (a  question 
raieed  and  ai^ed  with  mucli  ingenuity 
by  Sir  John  Herschel  in  an  Essay 
already  quoted,*)  the  ini^uiry  ie  of  no 
consequence  for  our  present  puipone. 
There  certainly  are  cases  in  which  the 
effect  follov™  without  any  interval  per- 
ceptible by  our  faculties ;  and  when 
there  is  an  interval,  we  cannot  tell  by 
bow  many  intermediate  links  Imper- 
ceptible to  UH  that  interval  may  really 
be  filled  up,  But  even  granting  that 
an  effect  may  commence  simmtane- 
oudy  with  its  cause,  the  view  I  have 
taken  of  causation  is  in  no  way  prauti- 
callyaffected.  ^Vbether  the  cause  and 
its  effect  be  necessarily  aucoesnive  or 
not,  the  begnining  of  a  phenomenon 
is  what  implies  a  cause,  and  causation 
b  the  law  of  the  succession  of  phe- 
nomena. If  these  axioms  be  gntnted, 
ive  can  afford,  though  I  see  no  neces- 
sity for  dtUDg  BO,  to  drop  the  words 
antecedent  and  consequent  as  applied 
to  cause  and  effect  1  have  no  objec- 
tion to  define  a  cau^e,  the  assemblage 
of  phenomena,  which  occurring,  some 
other  pheuonicuun  invaHably  com- 
mences, or  has  it»  origin.  Whether 
tho  cffvct  coincides  in  point  of  Unie 
with,  or  immediately  follows,  thu 
hindmost  of  its  conditions,  is  im- 
material. A-t  all  events,  it  dues  not 
precede  It ;  and  wbeit  we  are  in  doubt, 
between  two  co-existent  phenomena, 
which  is  cause  and  which  effect,  we 
rightly  deem  the  question  solved  if  we 
can  iwcertain  which  of  theui  preceded 
the  other. 


aro  not  in  the  slightest  dcgrei 
pendent  or  conditional  oil  one  another, 
are  found  all  to  depend,  ns  the  phrase 
is,  on  one  and  the  same  agent ;  in 
other  words,  one  and  the  same  phe- 
nomenon is  seen  to  be  followed  by 
several  torta  of  effects  quite  hetero- 
geneous, but  which  go  on  simultane- 
ously one  with  another ;  provided, 
of  course,  that  all  other  conditioiu 
requisite  for  each  of  them  also  exist. 
Thus,  the  sun  produces  the  celestial 
motions,  It  produces  daylight,  and  it 
produces  heat.  The  earth  causes  the 
fall  of  heavy  bodies,  and  it  also,  in  its 
capacity  of  a  great  magnet,  causes  the 
phenomena  of  the  magnetic  needle. 
A  crystal  of  galena  causes  the  sensa- 
tions of  hardness,  of  weight,  of  cubical 
tonn,  of  grey  colour,  and  many  others 
between  which  we  can  trace  no  inter- 
dependence. Tbepurposetowhichthe 
phraseology  of  Properties  and  Powers 
is  specially  odixptcil  is  Lhi*  expi-nRsirin 
of  this  sort  of  ra-i'>.     \YW.-u  tli-  ^nma 

or  not  to  thr;  pn  <i.rK.-  ..f  .-tliir  lui]- 
ditions)  by  cffi-ct,^  of  iliif,rLnt  and 
dissimilar  orders,  it  is  usual  to  say 
that  each  different  sort  of  effect  is 
produced  by  a  different  property  of 
the  cause.  Thus  we  distuiguiBh  tho 
attractive  or  cravitative  property  of 
the  earth,  and  its  magnetic  property : 
the  gravitative,  luminiferous,  and  ca- 
lorific properties  of  the  sun  ;  the 
colovir,  shape,  weight,  and  hnrdnens 
of  a  crystal.  These  are  mere  phrases, 
which  explmn  nothing,  and  add  no- 
thing to  our  knowledge  of  the  subject, 
but  considered  as  abstract  names 
denoting  the  connection  between  the 
dilTcrent  effects  produced  and  the 
oliject  which  produces  them,  they  are 
a  very  powerful  instrument  of  abridg- 
ment, and  of  that  acceleration  of  the 
process  of  thought  which  abridgment 
accomplishes. 

This  class  of  considerations  leads  to 
a  conception  which  me  shall  find  to  be 
of  groat  importanoa.tWt  oV  o.'Sbtoib.- 
neiit  Oauae,  ut  oriEinel  iw.l.'aToN.  ».%fe-n.v- 


L 
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There  exist  in  nature  a  numbsr  of 
permsnent  caustH,  wluoh  have  sub- 
EdaCed  aver  sinoe  tbe  human  race  hna 
been  in  exietenca,  luid  for  an  indefi- 
nite and  probably  on  enormous  length 
of  time  previoiia.  The  aim,  tbeenrth, 
and  planets,  with  their  variouB  con- 
iititDeata,  BJr,  water,  and  other  diatin- 
Kuiahable  aubatanccs,  whether  eunjile 
or  compound,  of  which  nature  ia  mada 
up,aresuchPernianeDtGanaeB.  These 
have  existed,  aud  the  effects  or  con- 
Hequancea  wtiich  they  were  fitted  to 
produce  have  taken  placa  [as  often  as 
the  other  oauditione  of  the  production 
mat)  tiom  the  very  beginnmg  of  our 
flXparienoe.  Ent  we  can  givE  no  ac- 
count of  the  origin  of  the  Permanent 
CauHBB  themselves.  Why  tlteee  par- 
ticular natural  agonta  existed  origi- 
naUy  and  no  othera,  or  why  they  are 
commingled  in  such  and  auch  pnqioi-- 
tiuns,  and  diatributeJ  in  such  oiiJ 
HQch  a  maimer  thronghuut  spnco,  is  a 

than  (his  i  we  can  discover  nothing 
regular  in  the  distributkm  itaelf ;  WQ 
can  reduce  it  to  no  uniftn'mity,  bo  no 
taw.  There  are  no  means  by  which, 
from  the  distribution  of  these  causes 
or  agents  in  one  part  of  space  we 
COnld  conjecture  whathec  a  airniJar 
diatributkHi  prevails  in  another.  The 
co-existeucB,  therefore,  of  Primevn] 
Osusea  ranka,  to  ua,  among  merely 
OBiual  ooiicurrences ;  and  all  those 
sequences  or  co -eidatencea  amuii^  tlie 
effucta^of  aewal  auch  cauaua,  which, 
ttiough  invariable  while  those  causes 
co-eust,  would,  if  the  co-existence  ttir- 
minated,  terminate  along  with  it,  we 
do  not  cloBS  as  coaea  of  causation,  or 
laws  of  nature  ;  we  can  only  calculate 
on  finding  tliaae  sequejices  or  co- 
existences where  we  know  by  direct 
evidence  that  the  natural  agettta  on 
the  yropertJea  of  which  they  ulti- 
mntdy  depend  are  dintritiiitsl  in  the 
requiaite  manner.  These  Permanent 
Causes  are  not  olwaya  objecta  ;  they 
are  sometimes  events,  that  is  to  say, 
periodical  cycles  of  events,  that  bcitii; 
the  only  mode  in  which  events  can 
/Ceseas  the  poperty  uf  [Jeriiuuiijiice. 


Not  only,  for  inataaco,  ia  the  earth 
itself  a  permanent  cause,  or  primitive 
natural  agent,  but  the  earth's  rota- 
tion is  BO  too  :  it  is  a  cause  which  has 
ptoduced,  from  the  eadiest  period, 
(by  tlie  Old  of  other  neoessory  condi- 
tions,) the  EUccesaiun  of  day  and  night, 
the  ebb  and  Sow  of  the  sea,  and  many 
other  effects,  while,  oa  we  con  assign 
no  cause  (except  cun jecturally]  for  the 
rotation  itaelf.  It  is  entitled  to  be 
ranked  as  a  primeval  cause.  It  is, 
however,  only  the  origin  of  tlie  rota- 
tion which  is  mysterious  to  us  :  once 
begim,  itci  continuance  ia  accounted 
for  by  the  first  law  of  motion  (that 
of  the  permanence  of  rectilinear  mo- 
tion once  impreaaed)  combined  with 
the  gravitation  of  the  parts  of  the 
earth  towards  one  another. 

All  phenomena  witliuut  exception 
which  begin  to  exist,  that  is,  all  ex- 
cept the  primeval  causes,  are  effects 
either  immedLite  or  remote  of  those 
primitive  facbi,  or  of  some  ccmbiua- 
tion  of  them.  There  is  no  Thing 
produced,  lie  event  hiqipening,  in  tlie 
known  universe,  which  is  not  con- 
nected by  an  uniformity,  or  invari- 
able aaqueuce,  with  some  one  or  more 
of  the  phenomena  which  preceded  it ; 
insomuch  that  it  will  happen  again 
as  often  an  thuae  phenomena  occiu' 
^ain,  and  as  no  other  phenomenon 
having  the  character  of  a  counteract- 
ing cauiie  aholl  cr>-exist.  These  ante- 
cedent  phenomena,  agiun,  were  con- 
nected m  a  similar  manner  with  some 
that  preceded  tliem  ;  and  so  on,  until 
we  reach,  as  the  ultimate  stt^  attain- 
able by  ua,  either  the  propertieH  of 
Eome  one  primeval  oauae,  or,  the  ooa- 
junotion  of  several.  The  whole  of 
the  phenomena  of  nature  were  tJwte- 
fore  the  necessary,  or,  in  other  word^ 
the  uncooditional,  cunaeqiienceH  of 
Boma  former  collocation  of  the  Per- 
manent Causes. 

The  statu  of  ttie  whole  universe  at 
any  instant  we  believe  to  be  the  ooii- 
Bequonce  of  its  atatt)  at  the  prcviouB 
Instant;  insomuch  that  one  who  knew 
all  the  ogenta  which  exist  at  Qte 
preaeiit  tiiomuut,  tiic-ir  collocation  in 
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space,  and  all  thdr  [Hx>pertie8,  in 
other  words,  the  laws  of  their  agency, 
could  predict  the  whole  subsequent 
history  oi  the  universe,  at  least  imless 
some  new  volition  of  a  power  capable 
o£  controlling  the  universe  should 
supervene.*  And  if  any  particular 
state  of  the  entire  universe  could 
ever  recur  a  second  time,  all  subse- 
quent states  would  return  too,  and 
history  would,  like  a  circulating  deci- 
mal of  many  figures,  periodiccdly  re- 
peat itself : — 

Jam  redit  et  vlrgo,  rodeunt  Satumia 

regna.  .  .  . 
Alter  erit  turn  Tipbys,  et  altera  quae 

vehat  Argo 
Delectos  heroas;  erunt  quoque  altera 

bella, 
Atque  iterum  ad  Trojam  noagnus  mitte- 

tur  Achilles. 

And  though  things  do  not  really  re- 
volve in  this  etenml  round,  the  whole 

"*  To  the  universality  which  mankind  are 
agreed  in  ascribing  to  the  Law  of  Causa- 
tion tbere  is  one  claim  of  exception,  one 
diqnited  case,  that  of  the  Human  Will ; 
the  determinations  of  which,  a  large  class 
of  metaphysicians  are  not  willing  to  regard 
as  following  the  causes  called  motives,  ac- 
cording to  as  strict  laws  as  those  which 
they  suppose  to  exist  in  the  world  of  mere 
matter.  This  controverted  point  will  im- 
dergo  a  special  examination  when  we  come 
to  treat  particularly  of  the  Logic  of  the 
Moral  Sciences  (Book  vi.  ch.  3).  In  the 
meantime  I  may  remark,  that  these  me- 
taphysicians, who,  it  must  be  observed, 
ground  the  main  part  of  their  objection  on 
the  supposed  repugnance  of  the  doctrine 
in  question  to  our  consciousness,  seem  to 
me  to  mistake  the  fact  which  conscious- 
ness testifies  against.  What  is  really  in 
contradiction  to  consciousness  they  would, 
I  think,  on  strict  self-examination,  find  to 
bo  the  application  to  human  actions  and 
voliti(ms  of  the  ideas  involved  in  the  com- 
mon use  of  the  term  Necessity ;  which  1 
agree  with  them  in  objecting  to.  But  if 
they  would  consider  that  by  saying  that  a 
person's  actions  ncceMari^y  follow  from  his 
character,  all  that  is  really  meant  (for  no 
more  is  meant  in  any  case  whatever  of 
causation)  is  that  he  invariably  does  act  in 
conioitmity  to  his  character,  and  that  any 
one  who  thoroughly  knew  his  character 
could  certainly  predict  how  he  would  act 
in  any  supposable  case;  they  probably 
would  not  find  this  doctrine  either  con- 
trary to  their  experience  or  revolting  to 
their  feelings.  And  no  more  than  this  is 
contended  for  by  any  one  but  au  Aaiatio 


series  of  events  in  the  history  of  the 
universe,  past  and  future,  is  not  the 
less  capable,  in  its  own  nature,  of 
being  constructed  d  pinori  by  any  one 
whom  we  can  suppose  acquainted 
with  the  original  distribution  of  all 
natural  agents,  and  with  the  whole  of 
their  properties,  that  is,  the  law  of 
succession  existing  between  them  and 
their  effects :  saving  the  far  more 
than  human  powers  of  combination 
and  calculation  which  would  be  re* 
quired,  even  in  one  possessing  the 
data,  for  the  actual  performance  of 
the  task. 

§  9.  Since  everything  which  occurs 
is  determined  by  laws  of  causation 
and  collocations  of  the  original  causes, 
it  follows  that  the  co-existences  which 
are  observable  among  effects  CMmot 
be  themselves  the  subject  of  any 
similar  set  of  laws,  distinct  from  laws 
of  causation.  Uniformities  there  are, 
as  well  of  co-existence  as  of  succession, 
among  effects ;  but  these  must  in  all 
cases  be  a  mere  result  either  of  the 
identity  or  of  the  co-existence  of  their 
causes :  if  the  causes  did  not  co-exist, 
neither  could  the  effects.  And  these 
causes  being  also  effects  of  prior 
causes,  and  these  of  others,  untU  we 
reach  the  primeval  causes,  it  follows 
that  (except  in  the  case  of  effects 
which  can  be  traced  immediately  or 
remotely  to  one  and  the  same  cause) 
the  co-existences  of  phenomena  can  in 
no  case  be  universal,  unless  the  co- 
existences of  the  primeval  causes  to 
which  the  effects  are  ultimately  trace- 
able, can  be  reduced  to  an  univeraal 
law :  but  we  have  seen  that  they 
cannot  There  are,  accordingly,  no 
original  and  independent,  in  other 
vfiida  no  unconditional,  uniformities 
of  co-existence — ^betwe^i  effects  of 
different  causes ;  if  they  co-exist,  it  is 
only  because  the  causes  have  casually 
co-existed.  The  only  independent  and 
unconditional  co-existeuces  which  are 
sufficiently  invariable  to  have  any 
claim  to  the  character  of  laws,  toe 
between  different  a^d  xqluV>\)a2^  \xA^ 
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other  worrla,  between  difTerent  pro- 
purtieB  uf  the  name  natural  agent 
This  portion  of  the  Laws  of  Nature 
iviU  be  treated  of  in  the  latter  part  of 
the  present  Bouk,  undi^r  the  name  of 
the  SpeciGo  Properties  of  Kinds. 

J  lo.  Since  the  first  pviblicatioii  of 
the  pniseDt  treatiee,  the  Rciencex  of 
physical  nature  have  made  a  great 
advance  in  generalisatioii  through 
the  doctrine  Imown  bj<  the  Conaersra- 
tion  or  Peraietenoe  of  Force.  ThU 
imposing  edifice  of  theory,  the  build- 
ing and  laying  out  of  which  has  for 
aome  time  been  the  prindpal  occupa- 
tiou  of  the  mo!9t  eyatematic  niinda 
among  phyBiciit  itiqutrerH,  coneists  of 
two  stages ;  one,  of  ascertained  foot, 
the  other  containing  a  large  element 
of  hypotheeis. 

1>>  begin  with  the  iirst.  It  is 
pTOTed  bj  numerous  facts,  both  natu- 
mi  and  of  artificial  production,  that 
agencien  whicdi  had  been  regarded  as 
distinct  and  independent  Buuraes  of 
force^ — haat,  nlectricity,  chemical  no- 
tion, nervous  and  tniwcular  action, 
momentum  of  movin"  bodiua — are 
interchangeable,  in  demiite  and  fbred 
iinantitieB,  with  one  another.  It  had 
long  been  known  that  these  diBainiiliir 
phenomena  hod  the  power,  under 
certain  conditions,  of  ptDduaios  One 
another :  what  is  new  in  the  theory 
is  B  more  accurate  eetiTiintiou  of  what 
this  production  conaiBta  in.  What 
happens  is,  that  the  whole  or  part  of 
the  one  kind  of  ]iheiionieiia  disappears, 
und  is  replaced  by  phenomena  of  one 
iif  the  other  deaDi{]itiDDS,  and  that 
there  is  an  ei[Uivalenoe  in  quantity 
between  the  phanumena  that  have 
(lisappoBred  and  those  which  liave 
been  produced,  insomuch  that  if  the 
procefls  be  tevotBod,  the  very  sanie 
quantity  which  hod  disappeared  will 
renppear,  without  incrense  or  diminu- 
tion. Thus,  the  amount  of  heat 
which  will  rwse  the  temperature  uf  a 
pound  of  water  one  degree  of  the 
thermometer,  will,  if  expended,  say 
in  tlie  expansion  of  steam,  lift  a 
n'l^gbt  of  7 172  jnuiids  one  foot,  or  a 


weight  of  one  pMmd  772  feet :  and 
the  aame  exact  quantity  of  heat  can, 
by  certain  means,  be  recovered, 
through  the  expenditure  of  exactly 
that  amount  of  mechanical  motion. 

The  establishment  of  this  compre- 
hensive law  has  led  to  a  cliange  in  the 
language  in  which  the  soientimi  world 
had  been  accustomed  to  sneak  of  what 
are  called  the  Forces  of  Nature.  Be- 
fore this  correlation  between  phemj- 
mena  most  unlike  one  another  bad 
been  ascertained,  their  unlikeneBS  had 
caused  them  to  be  referred  to  so  many 
distinct  forces.  Now  that  they  ore 
known  to  be  convertible  into  one 
another  without  loss,  they  are  spoken 
of  us  all  of  them  results  of  one  and 
the  same  force,  manifesting  itoelf  in 
different  inodea.  Thid  force  (it »  said) 
con  only  produce  a  limited  and  defi- 
nite quantity  of  effect,  but  always 
dots  produce  that  definite  quantity; 
and  proiluces  it,  according  to  dicum- 
stances,  in  one  or  another  of  the 
forms,  or  divides  it  amimg  several, 
but  so  BB  (according  to  a  scale  of 
numerical  equivalents  established  by 
axperimeot)  always  to  make  up  the 
same  sum  :  and  no  one  of  the  mani 
festations  can  be  produced  save  b; 
tlie  disi^^iearance  of  the  equivalen 
quantity  of  another,  which  in  it*  torn, 
in  appn^iate  circumstances,  will  re- 
appeal  undiminished.  This  mutual 
interclutngeability  of  the  forcei;  of 
nature,  acconling  to  fixed  numerical 
Equivalents,  is  the  part  of  the  new 
doctrine  wliich  rests  on  irrefragable 
fact 

To  make  the  statement  true,  how- 
ever, it  is  necessary  to  odd,  that  on 
indefiiute  and  psrbapB  immense  inter- 
val of  time  may  elapse  between  tlie 
disam>earance  of  the  Iiirce  in  one  form 
and  its  reappearance  in  another.  A 
stone  thrown  up  into  the  air  with  a 
given  force,  and  falling  back  im- 
mediately, will,  by  the  time  it  rBoclioa 


the  I 


irth,  n 


r  the  e 


mechanical  momentum  which  was 
expended  in  throwing  it  up,  deduction 
being  made  of  a  snuUI  portion  of 
motion  u' high  liod  been  cummuoioated 
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lo  the  ftir.  But  if  the  ittine  hns  lodged 
oil  B  height,  it  may  not  fall  back  for 
jWKn^orperhapaageE.iind  until  it  does, 
thefcffCe  expended  in  ndiiiij^it  iatem- 
por&rily  biat,  being  repj-exented  only 
by  wh^  in  the  language  of  the  new 
theiKy,  is  called  potentinl  energy.  The 
coal  imbeddEd  in  the  earth  la  con- 
Hidered  i^  the  theory  aa  a  vast  reser- 
voir of  fotoe,  mhidi  has  remained 
ilomuuit  for  many  geological  periodx, 
jLiid  will  eo  reniun  until,  by  being 
biimt,  it  givea  out  the  Morcd-up  forOD 
in  the  fomi  of  heat.  Yet  it  is  not 
Enppoeed  that  this  force  ia  a  ntaterial 
thmgwhich  can  be  confined  by  bounds, 
aa  lued  li]  be  thought  of  latent  heat 
when  that  important  phenomenon  waa 
tint  discovered.  What  is  meant  ia 
that  when  the  coal  does  at  lost,  by 
combustion,  generate  a  quautity  of 
beat,  (tranKfonnoble  like  all  other  heat 
into  mechanical  momentum  nnd  the 
other  (ormB  of  foice, )  this  extrication 
of  beat  is  the  reappearance  of  a  force 
derived  from  the  gun's  ntya,  expended 
myriads  of  asen  ago  in  the  vegetation 
at  the  Diganic  subdtances  which  were 
the  material  of  the  coaL 

Let  U9  now  pass  to  the  higher  atagn 
of  the  theory  of  OonBerratJon  of  Force; 
the  part  which  is  no  lonjcer  a  geue- 
ralization  of  proved  fact,  but  a  com- 
Wuatitm  of  fact  and  hypothesiB. 
i^tated  in  a  few  wordB,  it  is  as  followa  : 
That  the  Conservation  oE  Force  is 
rcailjr  the  ConBerTation  of  Motion ; 
that  in  the  various  interchanges  be- 
tween the  fonns  of  force,  it  is  always 
motion  that  is  transformed  into  mo- 
lion.  To  eBtablieh  this,  it  is  necessary 
Ui  aBSiime  motiona  which  are  hypo- 
thetical.  The  supposition  is,  that  there 
are  inotionH  which  miuii  Feet  themselves 
tu  our  senses  only  as  heat,  electiicitj, 
&C-,  bung  molecular  motions  ;  oedlla- 
tiona,  invisible  to  uSjUnoDg  the  minnte 
jMUticles  of  bodies ;  and  that  these 
molecular  modonB  are  transmutable 
intoiDolnrmotions  (motiona  of  maiiBea) 
and  nwilar  motions  into  molecular. 
Now  there  is  a  real  basis  of  fact  foi 
this  mippowtion :  we  have  pa^'itivt 
evidence  of  the  existence  vl  nioleciilnr 


in  theae  manifostiitionB  of 
In  the  case  of  chemical  action, 
for  instance,  the  particles  separate 
and  form  new  combinations,  often 
with  a  great  visible  disturbance  of  the 
In  the  case  of  heat,  the  evi- 
ia  equally  conclusive,  since  heat 
expands  bodies  (that  is,  causes  their 
particles  to  move /mm  one  another)  i 
and  if  of  sufficient  amount,  changes 
their  mode  of  aggregation  from  sidid 
to  liquid,  or  from  liquid  to  gaseous. 
Again,  the  meehaniciA  actions  which 
produce  heat — friction,  and  the  col- 
lision of  bodies — must  from  the  nature 
:  the  cneu  produce  a  sliock,  that  is, 
a  internal  motirHi  of  particles,  which 
ideed,  WD  End,  is  often  eo  violent  as 
>  break  them  permanently  asunder. 
Such  facts  are  thought  to  warrant  the 
inference  that  it  is  not,  as  was  sup- 
p»ed,  heat  thnt  causes  the  motion  of 
particles,  but  tlie  motion  of  particles 
that  causes  heat ;  the  original  cause 
of  both  being  the  previous  motion 
(whether  molar  or  molecular  —  col- 
lision of  bodies  or  combustion  of  fuel) 
which  formed  the  lieating  agency. 
This  inference  already  contains  115^10- 
thesis :  but  at  least  the  supposed 
I,  the  intestine  motion  of  mde- 
culea,  is  a  i-era  caiaa.  But  in  order 
r«lucG  tiie  Conservation  of  Force 
Oonservation  of  Motion,  it  Was 
necessary  fo  attribute  to  motion  the 
■lent  propagated,  through  apmrently 
empty  space,  from  the  sun.  This  re- 
quired the  suppoflition  (already  made 
(or  the  explanation  of  the  laws  of 
light)  of  a  subtle  ether  pervading 
space,  which,  though  ijmpal|uble  to  lis, 
muat  liave  the  property  which  consti- 
tutes matter,  that  of  renistance,  since 
-waves  are  pn^agated  through  it  by 
an  impulse  from  a  given  point.  The 
ether  must  be  supposed  (a  supposition 
required  by  the  theory  of  light) 


of  alt  bodies.  The  vibratory 
motion  supjioaed  to  be  taking  place  in 
the  heated  moss  of  the  sun,  is  con- 
sidered sm  imparted  from  tUs^  iobsk 
to  the  purtuips  oS  tt\e  BuniyMvSvo's, 
etlier,  aud  thT««ia\\  t\vtm  \o  V\«  'sriS- 


tkles  n[  tho  game  ether  in  tbe  inter. 

atices  of  terrestrial  bodies  ;  and  this, 
too.  with  a  BuScient  inechanicBl  f  om 
to  throw  the  portiolea  o(  thoie  bodies 
into  a  state  of  nimilor  vibrntion,  pco- 
dnciog  the  expoDsion  of  their  masa, 

oceatures.  All  this  is  hj^tht 
though  of  its  legitimacy  mt  hyputhesu 
I  do  not  mean  to  expresa  any  doubt. 
It  would  scam  to  follow  as  a  conse- 
(pienoa  from  this  theory,  that  Force 
may  and  nhould  be  defined,  mutter 
in  motion.  This  definition,  however, 
will  not  Rtnnd,  for,  aa  has  already 
been  Been,  the  matter  needs  not  be 
in  atttual  motion.  It  a  not  neoeasiuy 
to  BUppoae  that  Hie  motion  afterwards 
manifested  ia  aotoally  taking  place 
among  tbe  molecules  of  the  coal  dur- 
ing its  sojourn  in  the  earth ;'  certainly 
nnt  in  tbe  stone  which  ia  at  rest  on 
the  eminence  to  which  it  haa  beea 
rtused.  The  true  definition  of  Force 
must  be,  not  motion,  but  Potentiality 
of  Mntion ;  and  what  the  doctrinei 
if  established,  amouutB  to  ifl,  not  that 
there  in  at  sll  timea  the  same  quantity 
of  aetuat  motion  in  tbe  universe  ;  but 
that  the  possibilitieB  nf  motion  are 
limited  lo  a  definite  quantity,  which 
cannot  be  added  to,  but  which  cannot 
bo  Bxhauated ;  and  that  all  actual 
motion  which  takes  place  in  Nature  is 
a  draft  upon  tltia  limited  stock.  It 
needs  not  aU  of  it  have  ever  eiieted 
aa  actual  motion.  There  is  a  vast 
amount  of  potential  motion  in  the 
universe  in  tlie  form  of  gravitation, 
which  it  would  bo  a  great  abuse  of 
hypotheaia  to  soppom  to  have  been 
fltored  up  by  the  expenditnre  ot  an 
equal  amount  of  actual  motion  in  some 
former  state  ot  the  nniverae.    Nor 


.rava^'Jintly  hypotlistl- 


doea  the  motion  produced  by  gravity 
take  place,  so  far  aa  we  know,  at  the 
eKpenae  of  any  other  motion,  eithar 
molar  or  molecular. 

It  is  proper  to  consider  whether  the 
adoption  of  ttiis  theory  as  s  wienCific 
truth,  involving  a»  it  does  a  change 
in  the  conception  hitherto  entertained 
of  the  must  general  physical  agencies 
requires  any  modification  in  the  view 
I  have  taken  of  Causation  aH  a  law  of 
natoie.  As  it  appeara  to  me,  none 
whatever.  The  nmnifestBtions  which 
the  theory  regards  oa  modes  of  motion 
are  as  much  distinct  and  separate 
phenomena  when  referred  to  a  single 
force  as  when  attributed  to  sevemL 
Whether  the  pbenomenon  is  called  a 
transformation  of  force  or  the  genera- 
tion of  one,  it  has  its  own  set  or  sets 
of  antecedents,  with  which  it  is  con- 
nected by  invariable  and  uncondi- 
HoubJ  sequence ;  and  that  set,  or 
those  sets,  of  antecedents  are  its 
cause.  The  relation  of  the  Ckmser- 
vation  theory  to  the  prinoifJe  oF 
Causation  is  discussed  in  much  de- 
tail, and  very  instmctively,  by  Pro- 
fessor Bain,  in  the  second  volume  nf 
his  Logic.  The  chief  practical  con- 
clusion drawn  by  him  beaiing  on 
Causation  is,  that  we  must  distinguish 

the  assemblsge  of  conditionB  wliich 
conalituteB  the  Cauae  of  a,  pheno- 
menon two  elements :  one,  the  pre- 
sence of  a  force  ;  the  other,  the  col- 
location or  position  of  objects  which 
is  required  in  order  that  the  force 
may  undergo  the  particular  transmu- 
tation which  constitutes  the  pbeno- 
menon. Now,  it  might  always  have 
been  said  with  acknowledged  Correct- 
ness, that  a  force  and  a  collocation 
were  both  of  them  necessary  to  pro- 
dtiCB  any  phenomenon.  The  law  of 
causation  is,  that  change  con  only  be 
produced  by  change.  Along  with  any 
umber  of  stationary  antecedents, 
■hich  are  coUoeatJons,  there  must 
be  at  leant  one  changing  antecedent, 
which  is  a  force.  To  prodnoe  a  boo- 
lire,  there  must  not  only  be  fuel,  and 
md  a  apart,  which  are  coHoca- 
tion^<,   but   chemical  uction   between 
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the  air  and  tlie  materiala,  vbich  is 
a  force.  To  grind  cuni.  them  must 
be  >  certain  roUucatioii  of  the  parts 
cacawDdug  a  mill,  njlatiTel)'  to  one 
anatfaer  ^id  to  the  com ;  bat  there 
miwt  also  be  the  giavitntion  of  water, 
or  the  motion  of  winil,  to  gtipply  a 
fence.  But  as  the  foroe  in  these  cases 
was  nignrd[<d  as  a  property  of  the 
objects  in  which  it  a  einbiNlied,  it 
Beeroed  tautology  to  ray  that  there 
taaat  be  the  coUncation  and  the  farce. 
As  the  mllocatioD  muat  be  a  collocn- 
tJnn  of  obJHCti  posaeaaing  the  force- 
giving  pn^ierty,  the  collocation^  so 
uncjerstood,  induded  the  force. 

How,  then,  shall  we  have  to  ei:preBB 
these  facts,  if  the  theory  bo  &iaUy 
BUtHtantiated  that  all  Force  is  redu- 
tatile  to  a  previous  Motion  ?  We  shall 
have  to  say  that  one  of  the  conditionB 
ct  every  phenomenon  is  an  antecedent 
Motion.  But  it  will  have  tn  be  ex- 
plained that  thia  needs  not  be  actual 
motion.  The  coal  which  snppiies  the 
Eoroe  e^rerted  in  combustion  is  not 
shown  to  have  been  exerting  that  force 
in  the  form  of  molecular  motion  in  the 
[Bt ;  it  WBsnotavenexertingpreBBure. 
The  stone  on  tlw  cminenee  is  exerting 
a  pressure,  but  only  equivalent  to  jta 
weight,  not  to  the  additional  momen- 
tmn  it  wonld  acquire  by  falling.  The 
antecedent,  therefore,  ia  not  a  force  in 
action ;  and  we  can  still  only  call  it 
a  property  of  the  objects,  by  which 
they  would  exert  a  force  on  the  oocnr- 
renee  of  a  fresh  collooation.  The  col- 
location, therefore,  ntill  includes  the 
force.  The  force  said  to  be  atotid  up, 
ix  simply  a  partocular  property  which 
the  object  has  acquired.  The  cause 
we  are  in  search  of  is  a  collocation 
of  objects  pcescBSing  thnt  particular 
property.  When  indeed  we  inquire 
further  into  the  cause  from  which  they 
derive  that  property,  the  new  concep- 
tion introduced  by  the  Conaervation 
theory  comes  in  :  the  property  is  itself 
an  effect,  and  its  cause,  according  to 
the  theory,  is  a  former  moljon  of 
exaotly  ei|iiivalent  amount,  which  has 
been  inpliased  on  the  particles  of  the 
body,  perhaps  at  aome  very  diatopt 


p«iod.  But  the  case  is  simply  one 
of  those  IVB  have  already  oonaidered, 
in  which  the  efficacy  of  ]i  cause  con- 
sists in  its  investing  nn  object  with  a 
property.  The  force  said  to  be  2aid 
up,  and  merely  potential,  is  no  more 
a  really  existing  thing  than  any  other 
properties  of  objects  are  really  exist- 
ing things.  The  expression  is  a  mere 
artifice  of  language,  convenient  for 
describing  the  phenomena  :  it  is  un- 
neceasary  to  auppose  that  anything 
has  been  in  cantinuaoB  existence  ex- 
cept an  abstract  potentiality.  A  force 
suspended  in  its  operation,  neither 
nuuiifesting  itself  by  motiea  nor  by 
pressure,  is  not  an  existing  fact,  Imt 
B  name  for  our  conviction  that  in  ap- 
propriate drcumstancea  a  fact  would 
take  place.  We  know  that  a  pound 
weight,  were  it  to  fall  from  the  earth 
into  the  sun,  would  acquire  in  falling 
a,  momentum  equal  to  millions  of 
pounds ;  but  we  do  not  credit  the 
pound  weight  with  more  of  actually 
existing  force  than  is  equal  to  tlie 
preseiire  it  u  now  exerting  on  the 
earth,  and  that  is  exactly  a  pound. 
We  might  as  well  say  that  a  foree  of 
millions  of  pounds  exiata  in  a  pom:id, 
as  that  the  force  which  will  manifest 
itself  when  the  coal  is  burnt  is  a  real 
thing  existing  in  the  coat  What  is 
fixed  in  the  coal  is  only  a  oertsin  pro- 
perty :  it  luts  become  fit  to  be  the  ante- 
cedent of  an  effect  called  conibitstion, 
which  partly  consists  in  giving  out, 
under  certain  conditions,  a  given  de- 
finite quantity  of  heat. 

We  thus  see  that  no  new  general 
oonoeption  of  Causation  is  intmduoeU 
by  the  Conservation  theory.  The  in- 
destructibility of  Force  no  mOTe  inter- 
feres with  the  theory  of  Cauaation 
than  the  indestructibility  of  Matter, 
meaning  by  matter  the  elemtnt  of 
resistance  in  the  sensible  world.  It 
only  enables  us  to  understand  better 
than  iwfois  the  nature  and  laws  of 
some  of  the  sequences. 

This  lietter  uudetstaiiding,  how- 
ever, eimbles  us,  witli  Air.  Bain,  to 
adutit,  us  one  of  the  teets  for  dietia- 
guishing  oausation  from  nuv«  okv- 


e,  the  expenditure  or  tnuufer 
of  energy.  If  t)ie  uifiH;t,  ot  any  part 
of  the  effect,  to  be  aocouuted  for,  ocin- 
aists  in  putting  matter  in  Duition,  then 
any  ot  the  obiectu  present  which  has 
liHt  moCkHi  bos  contributed  to  the 
effect ;  and  this  ia  tlie  true  meaning 
of  the  proposition  that  the  cause  is 
that  otic  of  the  anteceUenta  wliicii 
exerts  iictive  force. 

g  It.  It  ia  proper  in  thl»  pdace  to 
ndvert  to  a  rather  oncinnt  doctrine  re- 
Bpectiugcauaation,  wtdch  hna  lieen  re- 
vived during  the  last  few  years  in 
niany  i^uarterK,  and  at  present  givea 
more  signs  of  life  than  any  other 
tlieopy  M  cBjisation  at  variance  with 
that  set  forth  in  the  preceding  pages. 

According  to  thu  theory  in  question. 
Kind,  ur,  to  apeak  more  precisely,  Will 
ia  the  only  raMwe  of  plMiiiouiena.  The 
type  of  Caumtiuii,  us  well  as  the  ex- 
elusive  saturcs  fmni  which  we  deriva 
tike  idea,  is  our  own  vohmtary  agency. 
Here,  and  here  only  (it  ia  said)  we 
have  direct  evidence  of  causation.  We 
know  that  we  can  move  our  bodies. 
Keapocting  the  pheiumiena  of  inani- 
mate nature,  we  hare  no  other  direct 
knowledge  tluin  that  of  antecedence 
and  sequence.  But  in  the  caie  of  our 
I'oluntary  actiona,  it  is  affirmed  that 
we  are  conscioua  of  power  before  we 
luLve  experience  of  results.  An  act 
of  volition,  whether  fallowed  by  an 
effect  or  not,  is  aocomponied  by  a  con- 
Boiousneas  of  effort,  "of  force  exerted, 
of  power  in  action,  which  ia  necessonty 
causal  or  causative."  This  feeling  of 
energy  or  fonm  inhmtnt  in  an  act  of 
will  IS  knowledge  <l  priori ;  assurance 
prior  to  experience  that  we  have  the 
power  of  causing  effects.  Volition, 
therefore,  it  is  asserted,  is  something 
ttmre  than  an  unconditional  antece- 
dent ;  it  is  a  cause  in  a  different  sense 
from  that  in  whicli  physical  pheno- 
mena are  s^d  to  cause  one  another  : 
it  ia  an  EOicient  Cause.  From  this 
the  transition  b  easy  to  the  further 
doctrine,  that  Volition  is  the  <o2e 
EfBdent  Cauae  of  all  iihenomena. 
"It  is  hiconwivftble  that  dead  force 


ciuld  continue  unsupported  for  a  niiv 
inent  lieyond  its  creation.  We  can- 
not even  conceive  of  change  of  pheno- 
mena without  the  enei^  of  a  mind." 
"The  word  oction  "  itself,  says  another 
writer  of  the  same  school,  "  bos  no 
real  significance  except  when  ^plied 
to  the  d<»ngB  of  an  inteUigent  agent. 
Let  any  one  conceive,  if  lie  can,  of 
any  power,  energy,  or  force,  inherent 
in  a  lump  of  matter,"  Phenomena 
may  have  the  sembhinoe  of  being  pro- 
duced by  physical  causes,  but  they 
are  in  reality  produced,  say  these 
writers,  by  the  immediate  agency  of 
iiiind.  All  things  which  do  not  pro- 
coed  from  a  human  (or,  I  suppose,  an 
animal)  will,  proceed,  they  say, 
directly  from  divine  wilL  The  e««ll 
is  nut  moved  by  the  combination  of  a 
centripetal  and  a  projectile  force ; 
this  is  but  a  mode  of  speaking,  which 
serves  to  facilitate  our  conceptions. 
It  is  moved  by  the  direct  volition  of 
an  Onmipotent  Being,  iu  a  path  ooin- 
oidlng  with  that  which  we  deduce 
from   the   hypothesia   of   theae   two 

As  I  have  so  often  observed,  the 

general  question  of  the  existence  of 
Efficient  Causes  does  not  fail  within 
the  limits  of  our  subject :  but  a  tl»my 
which  represents  them  as  capable  oE 
being  subjects  of  human  knowledge, 
and  which  passes  oS  as  efficient  causes 
what  are  only  physical  or  phenomenal 
causes,  belongs  as  much  to  Logic  us 
to  Metaphysics,  and  is  a  fit  subject 
for  disciisaion  here. 

To  my  apprehension,  a  volition  ii 
not  an  efBctent,  bnt  simplya  physical 
cauaa  Our  ii^  causes  our  bodily 
octtonn  in  the  same  sense,  and  in  do 
other,  in  which  cold  causes  ice,  or  a 
apark  causes  an  expkieion  oE  gun- 
powder. The  volition,  a  state  of  our 
mind,  is  the  antecedent;  the  motion 
of  oin^  limbs  in  conformity  to  the  voli- 
tion ia  the  consequent  This  sei|uence 
I  conceive  to  be  not  a  subject  of  direct 
consciousness,  in  the  sense  intended 
by  the  theory,  The  antecedent,  in- 
deed, and  the  consequuit,  are  subjects 
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s  £1  subject  of  Eiperi- 
it  admit  that  our  coo- 
sci<HiBn»s  of  the  volition  coutains  in 
ibwlf  any  »  priori  knowledge  tlint  tlie 
Tuosculai  mntiiHi  will  follow.  If  our 
iwrvBB  of  motion  were  paraljaed,  or 
our  mnncleti  stiff  and  inflexible,  and 
hod  been  so  hU  our  livee,  I  do  not  Hte 
the  digbteiit  ground  for  suppoaiug  that 
we  Bhould  ever  (ualeHS  by  iiifonnatiDn 
from  other  people)  liave  known  Biiy- 
thing  of  volition  aa  a  pliysiinl  power, 
or  been  consciouB  of  any  tendency  in 
feelings  of  our  mind  to  produce  mo- 
tions of  our  body,  or  of  otlier  bodieti. 
I  will  not  undeitabs  to  eny  whether 
we  aboiild  in  that  caae  have  had  the 


H  of  effort : 
I'eiuHin  why  we  should  not ;  innce  thnt 
pfayidcal  feeling  is  probably  n  state  of 
nervona  aenHatioD  beginning  and  end- 
ing in  the  brain,  without  involving  the 
11101017  apparatuB:  but  we  eertainly 
should  not  have  designated  it  by  any 
tenn  equivalent  to  effort,  fiiiice  effort 
implies  conseiously  aiming  at  an  end, 
wluoh  we  should  not  only  in  that  case 
have  bad  no  reason  to  do,  but  oould 
not  even  have  luul  the  idea  of  doing. 
If  conscious  at  all  of  this  peculiar 
xenmtion,  \/e  should  hnve  bten  con- 
Hdoiis  of  i^  I  oonoeive,  only  aa  a  kind 
of  uneasinegg,  accompanpng  uni-  fiiel- 
iti^  of  deaire. 

It  ia  well  argued  by  Sir  William 
Hamilton  against  the  theory  in  ques- 
tion, that  it  "  is  refuted  by  the  oon- 
Kideration  that  between  the  overt  fact 
of  corporeal  movement  of  which  we 
ate  cognisant,  and  the  internal  act  of 
mentu  determination  of  which  we 
are  also  cogQisant,  there  intervenes 
a  numerous  stiriea  u£  intennedinte 
ogenuiea  of  which  we  have  no  know- 
l^ge ;  and,  consequently,  that  we 
can  have  no  conacioiianess  of  any 
casual  conoectioa  between  the  ex- 
treme linlcs  of  tbig  ohain,  the  volition 
to  move  and  the  limb  moving,  as  this 
hypothesis  asserts.  No  one  ia  im- 
mediately conscious,  for  example,  of 
moving  his  arm  through  his  volition. 


Previnusly  In  thia  ultimate  mnvement, 
muaclea,  nerves,  a  multitude  of  solid 
and  fluid  parts,  must  be  set  in  inoti< 
by  the  will,  but  of  this  motion  we 
know,  from  consdousnesn,  absolutely 
nothing.  A  person  struck  with  parsi- 
lysls  ia  conscioua  of  no  iniiUlity  in 
liiob  to  fulfil  the  determinations 
lia  will ;  and  it  is  only  after  hav- 
ing willed,  and  finding  that  his  limbs 
do  not  obey  hia  volition,  tliat  he  learns 
by  this  experience  that  the  external 
lovement  does  not  follow  the  inter- 
al  act.  But  as  the  paralytic  learns 
after  the  volition  that  his  limba  do  not 
obey  his  mind,  so  it  is  only  after 
volition  that  the  man  in  healtii  learuH 
hia  limba  do  obey  the  nuiiidates 
of  his  will. "  * 

Tlioae  i^inst  whom  I  am  contend- 
ing have  never  produced,  and  do  not 
pretend  to  produce,  any  poaitivo  evi- 
dence t  that  tiie  power  of  ouc  will  to 
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i^DBt  the  partlDuUr  theory 

OS  A  tbeory  of  CauaatlDii  pemiliiir  to 
?lf,  which  nA£  novor  yet,  as  for  OMllt 
een  nnalsHi-iilly  examlnod.  but  wh 
euturo  to  thiut,  sdmlte  of  <u  cnm 
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bodies  mould  he  known  to 
itlyoEe:iperiencs.  Wbat 
say  on  tbe  subject  is, 
that  the  production  of  physical  events 
tw  u  will  aeenifl  to  carry  ItR  own  ex- 
pwnatioii  with  it,  whilo  the  aotion  of 
matter  upon  matter  BeeinB  to  require 
something  else  to  explain  it ;  and  is 
even,  accoriiing  to  them,  "inconceiv- 
aMe"  on  any  other  aupposilaon  than 
that  some  will  intervenea  between 
the  apparent  cuiinu  and  its  apparent 
etfeet.  They  thua  reet  their  case  on 
on  appeal  to  the  inherent  laws  of  onr 
conceutive  (ocuJty ;  miBtaking,  aa  I 
apprehend,  for  the  lawK  of  thnt  faculty 
ite  aoguired  hahita,  grounded  on  the 
i^jontanoons  tendendea  ot  its  nncnl- 
tiired  BtatH.  The  isuucesBion  between 
the  will  to  move  a  Hmb  and  the  ootual 
motioii  i«  one  ot  the  ntoat  direct  and 
instantaneoua  of  alt  Keqiirnces  which 
come  under  our  observation,  anil  ia 
familiar  to  every  nwinant'a  experi- 
ence from  our  earlieat  infancy  ;  mora 
fainiliitr  tluui  any  aucosssion  of  events 
exterior  to  our  bodies,  and  especially 
more  bo  thtin  any  other  caae  of  the 
apparent  oriijinatiun  (as  distinguished 
from  the  mere  oovnmunication)  of  mo- 
tion. Novr,  it  ia  the  natnral  ten- 
dency uf  tht)  mind  to  be  always  at- 
tempting to  facilitate  its  conception 
of  unfamiliiw  faota  by  nssimilating 
them  to  others  which  am  familiar. 
ABCardingly,  am-  voluntary  acts,  being 
the  most  familiar  to  us  of  all  casea  of 
cauBuCion,  are,  in  the  infancy  and 
early  youth  of  the  human  race,  spon- 
taneously taken  aa  the  type  uf  causa- 
tioD  in  general,  and  all  phenomena 
are  HUppraed  1^1  he  directly  produced 
not  In  tha  Inelii ;  Tor  wa  may  daire  wlint 
W9  do  not  know  to  bo  in  our  pcpwar;  and 
nndln^  by  flxporience  that  ODrbodtoB  move 


pass  into  tho  more  ci 
to  which  ia  UrTDod  w: 


noplicotea 


tnce,  Unit  nn  nntecsdont  will  be  Inllairod 
by  a  cartulu  oomteqiionti  vould  not  prove 


original  Fetiehism  I  shall  i 
characterise  in  the  words  ot  Hume, 
□r  of  any  follower  ot  Hunw,  but  ia 
those  uf  a  religious  met^ihyBiciaTi,  I>r. 
Reid,  In  order  more  eBectnally  to  show 
the  unanimity  which  exiets  on  the  sub- 
ject among  ail  competent  thiokera. 

"When  we  turn  our  attention  to 
ertemal  objects,  and  begin  to  exerdee 
oar  rationaJ  faculties  about  them,  we 
find  that  there  are  some  motions  and 
changes  in  them  which  we  have  power 
to  produce,  and  thai  there  are  many 
which  most  have  somp  other  oaraK. 
Either  the  objects  must  have  life  and 
active  power,  aa  we  have,  or  they  must 
be  moved  or  changed  by  something 
that  haH  life  and  active  power,  as  ex- 
ternal objeota  are  moved  by  ns. 

"  Our  firat  tboiights  seem  to  be,  that 
the  objects  in  which  we  perceive  such 
motion  have  understanding  and  activa 
power  as  webave-  'Savages,' aayB  tbe 
Abb^  Raynal, '  wherever  they  see  mo-. 
ti<Hi  which  they  cannot  aoooonC  for, 
thrre  they  suppose  a  smil.'  All  men 
may  be  considered  as  savages  in  this 
respect,  until  they  Bie  capable  of  Jn- 
struction,  audofuaing  their  faculties  in 
a  more  perfect  manner  than  savagea  do. 

"  The  Abbi^  Raynal's  observation  is 
Butliciently  conGrmed  both  from  tact 
and  from  theBtnretnre  of  nil  languages. 

"Rude  nations  do  reallv  believe  sun, 
nioon,  and  star^  earth,  sea.  and  air, 
fountains  and  lakes,  to  hove  nnder- 
standing  and  active  power.  To  pay 
homage  to  them,  and  implore  their 
favour,  is  a  kind  of  idolatry  natnral 

"  Alllanguagea  carry  in  their  »truc- 
ture  the  marks  of  their  being  formed 
when  thia  belief  prevailed.  The  dis- 
tinction of  verbs  and  participles  into 
active  and  passive,  which  is  foond  in 
all  languages,  must  have  been  origin- 
ally intended  to  diatinguish  what  is 
retJlyactive  from  what  is  merelyp**- 
aive ;  and  in  all  languages  we  find 
active  verbs  applied  to  thoee  oUeets 
in  whii^,  nccording  to  the  Abb^  nay- 
nal's  observations,  savages  sn[^Oie  tt 
soul. 
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"Thus  WQ  say  the  sun  rises  and 
sets,  and  comes  to  the  meridian,  the 
moon  ohiufiges,  the  sea  ebbs  and  flows, 
the  winds  blow.  Languages  were 
formed  by  men  who  believed  these 
objects  to  have  life  and  active  power 
in  themselves.  It  was  therefore  pro- 
per and  natural  to  express  their  mo- 
tions and  changes  by  active  verbs. 

**  There  is  no  surer  way  of  tracing 
the  sentiments  of  nations  before  they 
have  records  than  by  the  structure 
of  their  language,  which,  notwith- 
standing the  changes  produced  in  it 
by  time,  will  always  retain  some  sig- 
natures of  the  thoughts  of  those  by 
whom  it  was  invented.  When  we 
find  the  same  sentiments  indicated  in 
the  structure  of  all  languages,  those 
sentiments  must  have  been  common 
to  the  human  species  when  languages 
were  invented. 

**  When  a  few,  of  superior  intellec- 
toal  abilities,  find  leisure  for  specu- 
lation, they  begin  to  philosophise,  and 
soon  discover  that  many  of  those 
objects  which  at  first  they  believed 
to  be  intelligent  and  active  are  rei^y 
lifeless  and  passive.  This  is  a  very 
important  discovery.  It  elevates  the 
mind,  emancipates  from  many  vulvar 
supeistitions,  and  invites  to  further 
discoveries  of  the  same  kind. 

"As  philosophy  advances,  life  and 
activity  m  natural  objects  retires,  and 
leaves  them  dead  and  inactive.  In- 
stead of  moving  voluntarily,  we  find 
them  to  be  moved  necessarily;  in- 
stead of  acting,  we  find  them  to  be 
acted  upon ;  and  Nature  appears  as 
one  great  machine,  where  one  wheel 
is  turned  by  another,  that  by  a  third; 
and  how  far  this  necessary  succession 
may  reach,  the  philosopher  does  not 
know.*'  * 

There  is,  then,  a  spontaneous  ten- 
dency of  the  intellect  to  account  to 
itself  for  all  cases  of  causation  by 
assimilating  them  to  the  intentional 
acts  of  voluntary- agents  like  itself. 
This  is  the  instinctive  philosophy  of 
the  human  mind  in  its  earliest  stage, 

*  Reid's  Etsays  on  the  Active  Poicertf  Essay 
iv<  cbap.  3. 


hGtore  it  has  become  familiar  with 
any  other  invariable  sequences  than 
those  between  its  own  volitions  or 
those  of  other  human  beings  and  their 
V(^untary  acts.  As  the  notion  of 
fixed  laws  of  succession  among  ex- 
ternal phenomena  gradually  esta- 
blishes itself,  the  propensity  to  refer 
all  phenomena  to  volimtaiy  agency 
slowly  gives  way  before  it.  The  sug- 
gestions, however,  of  daily  life  con- 
tinuing to  be  more  powerful  than 
those  of  scientific  thought,  the  original 
instinctive  philosophy  maintains  its 
ground  in  the  mind,  imdemeath  the 
growths  obtained  by  cultivation,  and 
keeps  up  a  constant  resistance  to  their 
throwing  their  roots  deep  into  the 
soiL  The  theory  against  which  I  am 
contending  derives  its  nourishment 
from  that  substratum.  Its  strength 
does  not  lie  in  argument,  but  in  its 
affinity  to  an  obstinate  tendency  of 
the  infancy  of  the  human  mind. 

That  this  tendency,  however,  is  not 
the  result  of  an  inherent  mental  law, 
is  proved  by  superabundant  evidence. 
The  history  of  science,  from  its  ear- 
liest dawn,  shows  that  mankind  have 
not  been  unanimous  in  thinking  either 
that  the  action  of  matter  upon  mat- 
ter was  not  conceivable,  or  that  the 
action  of  mind  upon  matter  was.  To 
some  thinkers,  and  some  schools  of 
thinkers,  both  in  ancient  and  in 
modem  times,  this  last  has  appeared 
much  more  inconceivable  than  the 
former.  Sequences  entirely  physical 
and  materiaJ,  as  soon  as  they  had 
become  sufficiently  familiar  to  the 
human  mind,  came  to  be  thought 
perfectly  natural,  and  were  regarded 
not  only  as  needing  no  explanation 
themselves,  but  as  being  capable  of 
affording  it  to  others,  and  even  of 
serving  as  the  ultimate  explanation 
of  things  in  general. 

One  of  the  ablest  recent  supporters 
of  the  Volitional  theory  has  furnished 
an  explanation,  at  once  historically 
true  and  philosophically  acute,  of  the 
failure  of  the  Greek  philosophers  in 
physical  inquiry,  in.  'w  torXv,  *a  "V  <iR«i>.- 


muUCTIOK. 


own  state  of  mbd.  *' Their  stam- 
bUng-liluck  vna  one  an  tn  the  nature 
ul  thu  evidencu  thuy  bul  to  expect 
far  their  oonviction,  .  ,  ,  They  hud 
not  seized  the  idea  that  the;  must 
nut  expuot  to  understand  tlie  processes 
of  outward  cauais,  but  only  their 
ixsultfi  !  and  consaqaentiy,  the  whulo 
jiliyaioal  philosophy  of  the  Oreeks  waa 
an  attempt  to  identify  mentally  the 
etftict  with  ita  cause,  to  feel  after  some 
not  only  nectasary  but  natural  con- 
nection, where  they  meant  by  natuml 
that  wliich  would  ver  K  carry  some 
jntsumption  to  their  own  mind.  .  .  . 
They  wanted  to  aee  eouie  i«uan  why 
the  phygical  antecedent  should  pro- 
duce this  particular  consequent,  and 
their  only  attempts  were  in  directions 
wliore  they  oQukl  find  such  reasons."  ' 
In  other  words,  they  were  tiot  content 
'    ■    ■      w  tliat  oi 


was  always  followed  by  another ;  they 
tlunight  that  they  had  Dot  attained 
tlie  true  aim  of  science  unless  they 
could  percdve  soniethingiD  the  nature 
of  the  one  pbenomenon  from  wliich  it 
might  have  been  known  or  pretminad 
previoiu  to  trial  that  it  would  be 
followed  by  tlie  other ;  just  what  the 
writer,  who  has  so  clearly  pointed  out 
their  ermr,  thinks  that  he  perceives 
in  the  nature  of  the  phenomenon 
Volition.  And  to  complete  the  state- 
ment of'  the  case,  he  should  have  <  phyiiicnl  antecedent  shonld  prudi 
added   that   these   early   speculators  ;  this  particular  consequent,"  some  a 


iatioii  Of  physical  facts  to  other 
physical  facts  the  kind  of  mental 
satis  Fairtion  which  wu  connect  with 
the  word  explonatiou,  and  which  the 
reviewer  would  have  us  think  can 
only  be  found  in  referring  phenomena 
to  a  will.  When  Tholes  and  Hippo 
held  that  moisture  was  the  universal 
cause  and  external  element  of  which 
all  other  tbings  were  but  the  infinitely 
various  sensible  manifestations ;  when 
Anaximenua  predicted  the  aaraa  thing 
oF  air,  Pythagoras  of  numbers,  and 
the  like,  they  all  thought  that  they 
had  found  a  real  explanation,  and 
were  content  to  rest  in  this  explana- 
ti<m  as  ultimate^  The  ordinary  se- 
quence!) of  the  external  universu 
appeared  to  them,  no  less  than  to 
their  critic,  to  be  inconceivable  with- 
out tbe  supposition  of  some  universal 
agency  to  connect  the  antecedents 
with  the  consequents ;  but  they  did 
not  think  that  Volitimi,  enerted  l^ 
minds,  v/aa  the  only  agency  whiui 
fulfilled  this  requirement  Moisture, 
or  air,  or  numbers,  carried  to  their 
minds  a  precisely  similar  impre^ion 
of  makingintelligiUe  what  was  other- 
wise inconceivable,  and  gave  tiK  same 
full  satisfaction  to  the  demands  of 
their  conceptive  faculty. 

It  was  not  the  Greeks  alone  who 
wanted  to  see  some  reason  why  tite 


L 


t  only  nade  this  thi 
were  quite  satisfied  with  their  success 
in  it ;  nut  only  sought  fur  causes 
which  should  carry  in  their  mere 
statement  evidence  of  their  effloiency, 
but  fully  believed  that  they  bod  found 
such  causes.  The  reviewer  can  see 
plainly  that  this  was  an  error,  because 
A«  does  not  believe  that  there  exist 
any  relations  between  material  plio- 
nomena  which  con  account  for  their 
producing  one  another ;  but  the  very 
fact  of  the  persistency  of  the  Greeks 
in  this  error  shows  that  their  minds 
were  in  a  very  different  state :  they 
were  able  to  derive  frutn  the  assimi- 
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which  would  per  « 
imption  to  their  own  mind. 
Among  modem  philosophers,  Leibnitz 
laid  it  down  as  a  self-evident  principle 
that  all  physical  causes  without  excep- 
tion must  contain  in  their  own  nature 
something  which  makes  it  intelligiUs 
that  they  should  be  able  tu  produce 
the  effects  which  they  do  produce. 
Far  from  admitting  Volition  as  tbo 
only  kind  of  canse  which  carried  inter- 
nal evidence  ol  its  own  power,  and  as 
the  real  bund  of  connection  between 
physical  antecedents  and  their  conse- 
quents, he  demanded  some  naturally 
and  per  >e  efiicient  physical  antece- 
dent OS  the  Ixmd  of  connection  be- 
twei^n  Volitiijn  itself  and  its  effects. 


He  diBtinotly  refined  to  admit  the  or  the  ocoBsiiin  of  a  flint  and  steel 

will  of  Gnd  DB  a  sufficient  explanation  coming  together,  or  to  break  an  egg 

of  anything  except  miracleB  ;  and  in-  on  tbe  occaaion  of  its  falling  on  the 

aisted  upon  £ni£ng  something  that  ground. 

would  acconut  belter  lor  the  pheno-  All  this,  undoubtedly,  NbowB  that 
ntenaof  nature  than  a  mere  referance  it  is  the  dispoEition  o(  mankind  in 
to  divine  volition.'*  general  not  to  be  satlEficd  with  know- 
Again,  and  conversely,  the  action  mg  that  one  fact  ia  invariably  ante- 
of  mind  upon  matter  (which,  we  are  cedent  and  another  coniie(]uent,  but 
now  told,  not  only  needs  no  cxplana-  to  Icnk  out  for  somethin)'  which  mny 
tion  itself,  but  is  the  explanation  of  eeeu  Ui  eiplaio  their  bemg  so.  But 
nil   other  effects)   haa   appeared    to  i  we  alao  nee  that  thin  demanil 


e  tbinkeiB  to  be  ittelf  the  grand 
inooDceivobility.  It  wan  ti>  get  over 
this  veiy  difficulty  that  the  Cartesiaita 
invented  the  syatem  of  Occasional 
CauHBB.  They  could  not  conceive  that 
tboughta  in  a  mind  could  produce 
movements  iu  a  body,  or  that  bodily 
movements  oould  produca  thoughts. 
They  conJd  see  no  neoeadary  connec- 
tion, no  relation  rl  priori,  between  a 
motion  and  a  thought.  And  tm  the 
CarteBianE,more  than  any  other  school 
of  philosophical  upeculation  befuie  or 
siooe,  made  their  own  minds  the  mea- 
nire  of  all  things,  and  refused,  on 
principle,  to  believe  (hat  Nature  had 
done  what  they  were  unable  to  neie 
any  reason  why  she  must  do,  they 
afHnned  it  to  be  impossible  that  a 
material  and  a  mental  fact  could  be 
cauies  one  of  .'auother.  They  rejjarded 
them  as  mere  Uccnaiona  on  which  the 
real  agent,  Gud,  thought  fit  to  exert 
Us  power  as  a  Canse,  When  a  man 
wills  to  move  his  foot,  it  is  not  his 
will  that  moveq  it,  but  Gnd  {they 
Bud)  movea  it  nn  the  occasion  of  his 
wilL  God,  aconrding  to  this  system, 
is  the  only  efficient  oaiiHe,  not  qad 
minit,  or  gjid  endowed  with  volition, 
but  qui  omnipuCent  This  hypothe- 
sis was,  a«  I  said,  originally  Bu^gested 
by  the  Bopposed  inconceivability  of 
any  real  mutual  action  between  Mind 
and  Matter ;  but  it  was  afterwards  ex- 
tended to  the  action  of  Matter  ujmn 
Matter,  for  on  a  nicer  examination 
they  found  this  inconceivable  too,  and 
therefore,  ocoording  to  their  logic,  im- 
possible. The  deal  ex  machiad  Was 
ultimately  called  in  to  produce  a  i>park 
•    Vlda  ■upni,  p.  157,  nutu. 


domptetely  satisfied  by  an  agency 
purely  physical,  provided  it  be  much 
more  familiar  than  that  which  it  is 
invoked  to  explain.  To  Tholes  and 
Anaximenes  it  appeared  iiuxmceiv- 
able  that  the  antecedents  which  we 
see  in  nature  should  produce  the  con- 
sequents, but  perfectly  natural  that 
water  or  air  nhould  produce  them. 
The  writers  whom  I  oppose  declare 
this  inconoeivabte,  but  can  conceive 
that  mind,  or  vtjition,  ia  per  u  an 
efficient  cause  ;  while  thi!  Cartesians 
could  not  conceive  even  that,  but 
peremptorily  declared  that  no  mude 
of  production  of  any  fact  whatever 
won  conceivable,  except  the  du-ect 
a^rency  of  an  omnipotent  being.  Thus 
giving  additional  proof  of  what  Hnds 
new  confirmation  in  every  stage  of 
the  history  nt  science,  that  both  what 
persons  can,  and  what  they  cannot, 
conceive  is  very  much  an  affair  nf 
accident,  and  depends  altogether  on 
their  experience  and  their  habits  of 
thought ;  that  by  cultivating  the  re- 
quisite amociatiouB  of  ideas,  people 
mny  make  themselves  unable  tn  con- 
ceive any  given  thing;  and  may  moke 
themselves  able  to  conceive  wont 
things,  however  inconceivable  these 
may  at  first  appear :  and  the  same 
facts  in  vnch  person's  mental  his- 
tory which  determine  what  is  or  is 
not   conceivable  I"   ""'—      '"'       ' 


also  which    among  the   vuri< 

quenoes  in  nature  will  appear 

BO  natural  and  plausible  as  I 

no  otiier  proof  of  their 

be  evident  b)-  their  own  light,  inde 

pendent  equally  of  experience  and  ol 

explanation. 


By  what  rule  »  any  one  hi  decide  [  the  inuacles  only  through  the  nervea. 
between  one  Cliettry  of  tliia  deacrip-  Though  it  were  granted,  then,  that 
tion  aud  aaothtr?     Tba  theoriata  du  j  every  phenomenon  has  ild   eiSeieat, 


ot  direct  u»  to  any  external 
they  appeal  each  Co  hie  ovia  eubjectiie 
f aelinga.  One  eays.  The  aucceBsion  C, 
IS,  appeani  to  nie  niure  natural,  uon- 
ceivable.  and  credible  ]irr  w,  than  the 
fiaccenion  A,  B ;  you  are  tlierefore 
miataken  in  thinking  that  I)  depeuda 
.  upoii  A ;  I  am  certain,  though  I  can 
give  no  other  ev-ld«iCB  uf  It,  that  C 
comoi  in  between  A  iuid  B,  aJid  is 
the  real  and  only  cause  of  B.  The 
other  answers,  The  luOceieiaDB  C,  B, 
and  A,  B,  ainiear  to  me  equally  natu- 
ral and  conaeiTable,  or  the  latter  more 
BO  than  the  ftffraer ;  A  ia  quite  cap- 
able of  produuing  B  without  any  other 
intervention.  A  third  agrete  wit)i  the 
first  in  being  unnbla  to  conceiva  that 
A  can  mnduce  B,  but  finds  the  se- 
quence D,  B,  atill  luore  oatui-ol  than 
C,  B,  or  a!  nearer  kin  to  the  subject- 
matter,  and  prefers  tuH  1>  theonr  tt) 
the  G  theoiy.  It  ia  plain  that  there 
ia  no  universal  law  nierating  hen^ 
exd^  the  law  that  eacli  person's  con  - 
ceptions  are  governed  and  limited  by 
hia  individual  CKperiencea  and  liabitu 
of  thouglit.  We  are  warranted  in 
aaying  of  all  Ultbb,  what  each  of 
theiQ  already  believes  of  the  dtlier 
two,  namely,  that  they  exult  into  an 
original  law  of  the  human  intellect 
and  of  outward  nature,  one  partieular 
Hequenceof  pheiiouiena,  which  appeara 


iitbem 


natural  and  more  o 


cdvaiile  than  other  aequenoea,  only 
because  it  is  mom  familiar.  And 
from  tbiB  judgnient  I  am  unable  to 
except  the  theory  that  Volition  is  an 
Eflicient  Omise. 

I  am  unwilling  to  leave  the  Eubject 
without  adverting  to  the  additional 
faUacy  contained  in  the  corollary  from 
tliis  theory  ;  in  the  inference  that  be- 
cause Volition  ia  on  etticient  cauau, 
therefore  it  is  the  only  oause,  and  the 
direct  agent  in  producing  even  wliat 
is  apparently  produoed  by  winething 
elee.  Volitions  are  not  known  to  pro- 
duce anything  directly  except  nervous 
nctiijti,   for  the   will    influenees  even 


of  tlM 


merely  a 
aud  tbflt  voUtiDB,  u 
jwculiar  jihenoiaona  which  a 
to  be  produced  by  it,  ia  that  eflident 
cause,  arc  we  therefore  to  say,  with 
theae  writers,  that  ainoe  we  know  of 
110  other  efficient  cause,  and  ougb) 
nut  to  assume  one  without  evideaDe. 
there  i»  no  other,  and  roUtioa  is  the 
direct  cause  of  all  phenomena  ?  A 
more  outrageous  strelflh  uf  infer- 
ence  could  hardly  be  mode;  Beoauaa 
among    the  infinite   variety   o£   the 


of  r 


;   ther< 


namely,  a  particular  SHide  < 
oE  certain  nerves,  which  has  for  its 
cause,  and,  as  we  are  now  supposing; 
for  itB  efficient  oause,  a  state  of  our 
mind:  and  betauiao  this  ia  the  (aity 
efiBcient  cause  of  which  we  are  coO' 
scions,  beiug  the  only  one  of  trtutl 
in  the  nature  of  the  case  we  can  be 
conscious,  since  it  is  tJie  only  aBe 
which  exists  within  ourselves ;  doei 
this  justify  us  in  concluding  that  lU 
other  phenomena  muaC  have  the  aame 
kind  of  elficient  cause  with  that  one 
eminently  special,  uornnv,  and  peoo 
liaiiy  buuian  or  animal  pbencanenon! 
The  nearest  parallel  to  uiie 
of  generaliiuttion  is  suggest 
recently  revived  oontniversy  on  toe 
old  subject  of  Plurality  of  Worlds,  ia 
which  tile  contending  |iarties  hava 
been  so  conspicnously  successful  in 
overthrowing  one  another.  Here  aljo 
we  have  experience  only  of  a  aingls 
caee,  that  of  tlie  world  in  whioh  wo 
iivB,  but  that  this  ia  inhabited  wa 
know  absolutely,  and  without  posn- 
bility  of  doubt,  Now  if  on  this  ovj- 
denoc  any  one  were  to  infer  that 
every  heavenly  body  without  excep- 
tinn,  sun,  planet,  aatellite,  comet,  Baed 
star  or  nebuLi,  is  inhabited,  uid  niurt 
be  so  frran  the  inherent  oonstibitiau 
of  things,  his  inference  would  exaotij' 
reacmble  that  of  tlie  writers  who  ooa- 
clude  tliat  because  voUtion  is  the  effi- 
cient cause  of  our  own  bodily  motiaiuk 
it  uiuat  hi:  thu  efficient  cause  of  every- 


LAW  OF  CAUSATION. 

tbiDg  else  in  the  universe.     It  is  true  '  V^< 
there  are  cases  in  which,  with  acknow- 
ledged propriety,  we  generalise  from 
a  aingle  instance  to  a  multitude  of  in- 
stAiio(&     But  they  must  be  instanoes 
which  resemble  Uie  one  known  in- 
Btauce,  and  not  such  as  have  no  cir- 
cumstance in  common  witb  it  except 
that  of  being  inetancea.     I  have,  for 
exampltt,  no  direct  evidence  that  any 
creature  is  alive  except  royaelf ;  yet  I 
attribute,  with  full  aasuranoe,  life  and 
sensation  to  other  human  beings  and 
«.>ilina.la,    But  I  do  not  concluJo  that 
til  other  things  are  alive  merely  be- 
cause I  am.   I  aacribe  to  certain  other   ^j,^,,^  ^^ 
creatures  a  life  like  my  own,  because  '  tsllittsuce,  as 
they  manifest  it  by  tbe  same  sort  of  ,'  ^urce  ol 
indications  by  which  □ 
fested.     I  find  that  their  ph( 
and  niino  conform  to  the  eame  lai 
and  it  is  for  this  reaaon  that  I  belit 
both  to  arise  from  a  similar  cau 
Accotdingly  I  do  not  eiLtcnd  the  o( 
elusion  beyond  the  grounds   for 
Eartli,  file,  mountains,  trees,  are  : 
markable  agencies,  but  their  phot 
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s  do,  and  I  there 
fore  do  not  believe  earth  orfire,  moun- 
tuDs  or  trees,  to  possess  animal  life. 
But  the  supporters  of  the  Volition 
Theory  ask  us  to  infer  that  volition 
causes  everything,  for  no  reaaon  ex- 
cept that  it  causes  one  particular 
thing ;  although  that  one  pheno- 
menon, far  from  loeing  a  type  of  all 
natural  phenomena,  is  euLiiueutly  pecu- 
liar, its  laws  bearing  eeaxcely  any 
resemblance  to  those  of  any  other 
phenomenon,  whether  of  inorganic  ot 
of  organic  nature. 


Bseoy  (Dr.  TuUoch),  who  has  employed  a 
coDdiderabla  number  of  p^^es  iu  cocitro- 
verting  the  doctrines   of  the   pn.'cedlng 


I  r^ard  to  Tholes,  tbe  aa> 


of  phitoBophjj  1 
IkO  auUiority,  op[ 


.    (S88  Eltler,  voL  i.  j 


mteii^ 


fra^J, 


:didit."   Those  wl 


□ilnologF  of  autiqulty 
by  flading  It  stated 
^buiod  ^vjffr  (trans^ 


known  to  require  pi 


the  air.    The  Gi'eQ^  [^lUofiophen  at;k: 
lodged  Boverol  kinds  of  ^vi),tlieimtri 


*  ir«ri>iin>ln- Xtr;™  for  October  1855. 
t  Bee  the  whole  doctrine  in  Aristotle  d 
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nnilmensg,  hn 


that  dcHitrEna  could  not  hriYa  bEQii  reputed 
as  it  wua  thToiigbcHtt  andqttitj,  td  liavi 

nionj  of  Arlotolle,  in  tlie  fimt  bonk  or  hi. 
Mefarhyaica.  Is  putTectly  dciclHlve  wit] 
fvnjoct  to  these  tmr\y  Hpeculationa.  Af  to 
anumenitins  four  kinds  of  counea,  orrathe 
lour  dlSsretit  moaniiiiH  oF  tha  irord  CiuBe 
TiE  tbe  Essence  of  a  tliiuir.  the  Jlattor  o 
it  the  Origin  ot  Hollm  (Efficient  Cbubo) 


not  iDiBot  tbaid  an  incipAlc'oI  ptoduoii 
atiff  eitoot.  but  only  ob  iDcanablB  oi  pirT>- 
diicing  ikal  effeqt.    He  iilniBcIf  rocognW 

riu  Mlad  in  producing  tlifl  phouoiuf 


ir  wliidi  pliilchsopliy  iuvt 
ritevenof  modem  epocu- 
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..il  Ciune  .._ , 

1  >  wj  tl  at  most  of  tlio  cnrly  p]  ili 
rccggiiiHcl  on  >  ILe  second  Icind 
the  llnttn    of      th  ag   ri<  •. 

Ent  eiBinplB  hexpMlBBsTluIea. 
dfiflLtitias  14  1  kTn^  tl  e  load  in 
of  tho  subject,  i  T^  TMou™  apxi, 


of  tliB  uinteHol.  sluca  the  untciial  cannot 
originate  its  own  changes  m  yip  &ij  nyt 
vmmtutMvim  ouro  votf  fur^^oMnv  iavrv 
Ar^  £  dIqp  mm  to  fvAov  out*  fi  yoA*^  a  tio* 

tA  ^flr  CirAjw  ■Ajtijv  0  ^  ^fo^riK  0pfipu>TP, 

Ibe  ollie    k     1  of  cnuao.  oSw  ij  dipv^  tk 

pr    SI-    tut  approbation  of  this  doc- 

I    ii  1  I  osaysmadsitsK  thornppBar 

t  1        X    n  u  anionp  persona  rtvlne. 

Did       -T^ML     E^ffvn  vop    cum  ArT^rTttt  nr^ 

TTporcjxi    )  Ik  t  wf  ilo  deseri}  ing  tha  luflu- 

upcpiUftt  on    Jie  romarlis  that  tiie  piillo 


iSt'tlr^Tiiirocli  ami 


Having  pointed  out  what  lie  thiulis  ( 
ertor  of  Uiesa  onriy  Bpeuuldtors  iu  not  i 
engiii4iag  tho  need  of  an  efflcicnt  cani 


inaca  to  which  they  mlglil  havo 
so,  instead  of  inlaliigoniie :  ti^vs. 


worthy  cauiBus  for  tlie  ordetin  th 
obJ"  ail  tJ  apTOfiuTV  ««  tS  "Ij 


**  '"  recognised  over 


_ _.  _..  ._  __  poflHBsed  alAO  by  aomo 

other  natuTui  phennmenn :  a  circnmataiieo 

—'-=-'-  -' -isideiable  Il^t  on  mora 

tppoFwd  iDTincibla  necea- 

_imio  intmduoed  It  here 

trecauae  this  belief  of  Arlttotle,  or  rather 
the  OtoqIe  philosnpliera  gcEwndly-  is  aa 
Jd  «  the  doctrin^  of  fhdiTSa  the 
idc  school  to  tlio  thcoiy  tJiat  tlie  human 
poUed  by  its  DOnstitutlan  to 
'  u  origin  of  ali  forcHi 


o  inw.    Tixii  and  li 


a  nnpomatunii  iHitig 

law!  Wbnt  they'  en 
witii  phyaicBl  causes 
tiioy  can  pre<tict,  Iho 


■  bv  uu  Intciilgout  Will. 
OUR  inturprutatiou  of  rut- 
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With  regard  to  the  modern  philosophers 
(Leibnitz  and  the  Cartesians)  whom  1  had 
cited  as  having  maintained  that  the  action 
of  mind  upon  matter,  so  far  from  being 
the  only  conceivable  origin  of   material 
phenomena,  is  itself  inconceivable;  the 
attempt  to  rebut  this  argument  by  assert- 
ing  that  the  mode,  not  the  fact,  of  the 
action  of  mind  on  matter  was  represented 
us  inconceivable,  is  an  abuse  of  the  privi- 
lege of  writing  confidently  about  authors 
without  reading  them  ;  for  any  knowledge 
whatever  of  Leibnitz  would  have  taught 
those  who  thus  bpeak  of  liim,  that  the  in- 
conceivability of  the  mode  and  the  im- 
possibility of  the  thing  were  in  his  mind 
convertible  expressions.      What  was  his 
famous  Principle  of  the  Sufficient  Reason, 
the  veiy  corner-stone  of  Ids  Philosophy, 
from  which  the  Pre-established  Harmony, 
the  doctrine  of  Monads,  and  all  the  opinions 
most  characteristic  of  Leibnitz  were  corol- 
laries?    It  was,  that  nothing  exists  the 
existence  of  which  is  not  capsu)le  of  being 
proved  and  explained  d  pHori ;  the  proof 
and  explanation  in  the  case  of  contingent 
facts  being  derived  from  the  nature  of  their 
causes ;  which  could  not  be  the  causes  unless 
there  was  Fomething  in  their  nature  show- 
ing them  to  bo  capable  of  producing  those 
jtarticular  effects.    And  this  "  something" 
which  accounts  for  the  production  of  phy- 
hical  effects  he  was  able  to  find  in  many 
physical  causes,  but  could  not  find  it  in 
any  finite  minds,  which  therefore  he  un- 
hesitatingly asserted  to  be  incapable  of 
j)i-oducing  any  physical  effects  whatever. 
*'  On  ne  sauroit  concevoir,"  he  says,  **une 
action  r^iproque  do  la  mati^re  et  de  I'in- 
telligence  Tune  sur   I'autre,"  and  there 
is  therefore  (he  contends)  no  choice  but 
between  the  Occasional  Causes  of  the  Carte- 
fiians  and  his  own   Pre-established  Har- 
mony, according  to  which  there  is  no  more 
connection  between  our  volitions  and  our 
muscular  actions  than  there  is  between 
two  clocks  which  are  wound  up  to  strike 
at  the  same  instant.    But  he  felt  no  simi- 
lar difficulty  as  to  physical  causes;  and 


fatality,  and  in  any  case  do  not  appear  to 
them  to  bear  so  obviously  the  mark  of  a 
divine  will.  And  this  distinction  has  been 
countenanced  by  eminent  writers  on  Natu- 
ral Theology,  in  particular  by  Dr.  Chalmers, 
who  thinks  that  though  design  is  present 
everywhere,  the  iiresistible  evidence  of  it 
is  to  be  found  not  in  the  Imcs  of  nature, 
but  in  the  collocations,  i.e.  in  the  part  of 
nature  in  which  it  is  impossible  to  trace 
any  law.  A  few  properties  of  dead  matter 
might,  he  thinks,  conceivably  account  for 
the  regular  and  invariable  succession  oi 
effects  and  causes ;  but  that  the  different 
kinds  of  matter  have  been  so  placed  as  to 
promote  beneficent  ends,  is  what  he  re- 
gards as  the  proof  of  a  Divine  Providence. 
Mr.  Baden  Powell,  in  his  £s8ay  entitled 


throughout  his  speculations,  as  in  the  pas- 
sage 1  have  already  cited  respecting  gravi- 
tation, he  distinctly  refuses  to  consider  as 
part  of  the  order  of  nature  any  fact  which 
is  not  explicable  from  the  nature  of  ita 
physical  cause. 

With  regard  to  the  Cartesians,  (not  Des- 
cartes; 1  did  not  make  that  mistake, 
though  tlie  reviewer  of  Dr.  TuUoch's  Essay 
attributes  it  to  me,)  1  take  a  passage  almo^it 
at  random  from  Malebrancne,  who  is  t^e 
best  known  of  the  Cartesians,  and,  tliough 
not  the  inventor  of  the  system  of  Occa- 
sional Causes,  is  its  principal  expositor. 
In  Part  2,  chap.  3,  of  his  Sixth  Book, 
having  first  said  that  matter  cannot  have 
the  power  of  moving  itself,  he  proceeds 
to  argue  tliat  neither  can  mind  have  the 
power  of  movii}g  it.  "  Quand  on  examine 
rid^e  que  Ton  a  de  tons  les  esprits  finis,  on 
ne  voit  point  de  liaison  n^cessaiie  entre 
leur  volonte  et  Ic  moiivement  de  quelque 
corps  que  ce  soit,  on  voit  au  contraire  qu'il 
n'y  en  a  point,  et  qu'il  n'y  en  pent  avoir," 
(there  is  nothing  in  the  idea  of  finite 
mind  which  can  account  for  its  causing 
the  motion  of  a  body;)  "on  doit  aussi 
conclure,  si  on  veut  raisonner  selon  ses 
lumieres,  qu'il  n'y  a  aucun  esprit  cr66  qui 
puisse  remuer  quelque  corps  que  ce  soit 
comme  cause  veritable  ou  principale,  de 
m3me  que  Ton  a  dit  qu'aucun  coi-ps  ne 
se  pouvait  remuer  soi-mSme:"  thus  the 
idea  of  Mind  is,  according  to  him,  as  in- 
compatible as  the  idea  of  Matter  with  the 
exercise  of  active  force.  But  when,  he 
continues,  we  consider  not  a  created  but 
a  Divine  Mind,  the  case  is  altered ;  for  the 
idea  of  a  Divine  Mind  includes  omnipo- 
tence ;  and  the  idea  of  omnipotence  does 
contain  the  idea  of  being  able  to  move 
bodies.  Thus  it  is  the  nature  of  omnipo- 
tence which  renders  the  motion  of  bodies 
even  by  the  Divine  Mind  credible  or  con- 
ceivable, while,  so  far  as  depended  on  the 
mere  nature  of  mind,  it  would  have  been 
inconceivable  and  incredible.  If  Male- 
branche  had  not  believed  in  an  omnipotent 
being,  he  would  have  held  all  action  of 


"Philosophy  of  Creation,"  has  returned 
to  the  point  of  view  of  Aristotle  and  the 
ancients,  and  vigorously  reasserts  the  doc- 
trine that  the  indication  of  design  in  the 
universe  is  not  special  adaptations,  but 
Uniformity  and  Law,  these  being  the  evi- 
dences of  mind,  and  not  what  appears  to 
us  to  be  a  provision  for  our  uses.  While  I 
decline  to  express  any  opinion  here  on  this 
vexata  quctstio,  I  ought  not  to  mention  Mr. 
Powell's  volume  without  the  acknowledg- 
ment due  to  the  philosophic  spirit  which 
pervades  generally  the  three  Essays  com- 
posing it,  foi-ming  in  the  case  of  one  of  them 
(the  "Unity  of  Worlds  ")  an  honourable  con- 
trast with  the  other  dissertations,  so  far  as 
they  have  comeundermy  notice.which  havo 
appeared  on  cither  sideoi  OaaX-eaoXxoHWRrj « 


INDUCTION. 

n  demonitrnted  Im- 1  tnice.wlilclinndBninlltli 


cjf   CBiiHtlun  Bvcmedl;  droenda. 
Ill  it  uly  did  not  tnugine  that  IbBbiD 

1..  be  Qhnrgal  wlUi  dot^ngLirthpIta 


It  It  only  the  oxIsUiorH  oF  nn  all-gnramlnfr 
Being,  asiA.  tliftt  Baing  omnlfnCmt.  wlilcn 
Don  ocaounfa  for  the  mquoDOQ  botwoeu  oiii' 
ToUtiouB  and  our  hodHv  oetloiu.  Whan 
VB  coinldor  that  each  of  tWo  two  theorioa, 
which,  as  theorlM  of  aauaatfam.  etdud  iit 
tha  of^iiqitv  oxtremes  of  poulbla  diver' 
E«iica  from  one  Bnuther,  Invokoa  not  only 

tfaeHbaoluts  InconiwlTnbllJtroli 
hut  lUelf,  wa  are  enabled  to  mwu<iu' 
worth  of  thlB  klud  of  eridetico ;  and  i 
wo  and  tha  Tolitlonul  thoory  outliHly 
.,_.> impollod  to  rcBi 
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calobiftted    Cuteaioii, 
auBfll  bleu  quo  lo  pcu^ 


or  CAUSBB. 

S  1.  To  oomplete  the  gene«J  notion 
ot  cftiwation  on  which  the  cnlea  ot  ex- 
prriiuental  inquiry  Into  (he  laws  ol 
nature  must  be  founded,  one  distino- 
tluD  Htitl  remains  to  be  pointed  out: 
a  distinction  so  rodicaJ,  uid  of  ai 
much  impuitanoe,  as  to  raquire  a 
chapter  to  itaelf. 

The  preceding  disonaaiona  hnve  ren- 
dered (u  familuu'  with  tbe  case  in 
which  several  Kgenta,  or  causea,  con- 
cur aa  conditioiis  to  the  prodnctton  of 
an  efTect ;  n.  casd,  in  truth,  alnioat  nni- 
vtnol,  there  being  very  few  effects  U) 
the  production  of  which  no  more  than 
one  ugent  contributes.  Su^^Kne,  then, 
tliat  two  different  agents,  opemtini; 
jointly,  are  followed,  under  aoertuiii 
set  of  collateral  conditions,  by  a  given 
effect  If  either  of  tliese  agents,  in- 
stead of  being  joined  with  the  otiier, 
had  apeiiied  alone,  under  tiw  same 
set  of  conditions  in  nil  other  respect^ 
some  effect  would  probably  have  fol- 
lowed ;  which  would  linive  been  diffu- 
I  from  the  joint  effect  of  the  two, 
roore  or  less  disBiroilar  to  it  Now, 
B  happen  to  linow  what  would  be 
effet^  of  eaoh  rawte  when  anting 
»epuxutely  from  the  othor,  \re  are  often 
aUe  to  nnive  deductively,  orrt])rti>r^ 
□rrect  iirediction  of  what  will 
arise  from  their  conjunct  agency,  1^ 
render  tliis  poBsible,  it  is  miy  neoeB- 
Biiry  tliat  tlie  sanie  law  wbt<di  expresaea 
the  effect  of  eocdi  causn  acting  by  It- 
self shall  olnn  correctly  express  tlie 
part  due  to  that  cause  of  the  effect 
'   fh  foihiws  fixjni  Uie  tivu  togetiier. 


COMPOSITION  OF  CAUSES. 


243 


ThiB  <iondit{on  is  realised  lA  the  ex- 
tenfdye  and  important  class  of  pheno- 
nciena  commonly  called  mechanical, 
namely,  the  phenomena  of  the  com- 
mnnication  of  motion  (or  of  pressure, 
which  is  tendency  to  motion)  from 
one  body  to  another.  In  this  impor- 
tant class  of  cases  of  causation,  one 
cause  never,  pn^rly  speaking,  defeats 
or  frustrates  another  ;  both  have  their 
full  effect.  If  a  body  is  propelled  in 
two  directions  by  two  forces,  one  tend- 
ing to  drive  it  to  the  north  and  the 
other  to  the  east,  it  is  caused  to  move 
in  a  given  time  exactly  as  far  in  both 
directions  as  thd  two  forces  would 
separately  have  carried  it ;  and  is  left 
precisely  where  it  would  have  arrived 
if  it  had  been  acted  upon  first  by  one 
of  the  two  forces,  and  afterwards  by 
the  other.  This  law  of  nature  is 
called,  in  dynamics,  the  principle  of 
the  Composition  of  Forces  :  and,  in 
imitation  of  that  well-chosen  expres- 
sion, I  shall  give  the  name  of  the 
Composition  of  Causes  to  the  prin- 
ciple which  is  exemplified  in  all  oases 
in  which  the  joint  effect  of  several 
causes  is  identical  with  the  sum  of 
their  separate  effects. 

This  principle,  however,  by  no 
means  prevails  in  all  departments  of 
the  field  of  nature.  The  chemical 
combination  of  two  substances  pro^ 
duces,  as  is  well  known,  a  third  sub- 
stance with  properties  different  from 
those  of  either  of  the  two  substances 
separately,  or  of  both  of  them  taken 
together.  Not  a  trace  of  the  proper- 
ties of  hydrogen  or  of  oxygen  is  ob- 
servable in  those  of  their  compound, 
water.  The  taste  of  sugar  of  lead  is 
not  the  sum  of  the  tastes  of  its  com- 
ponent elements,  acetic  acid  and  lead 
or  its  oxide ;  nor  is  the  colour  of  blue 
vitriol  a  mixture  of  the  colours  of  sul- 
phuric acid  and  copper.  This  ex- 
plains why  mechanics  is  a  deductive 
or  demonstrative  science,  and  chemis- 
try not.  In  the  one,  we  can  com- 
pute the  effects  of  combinations  of 
causes,  whether  real  or  hypothetical, 
from  the  laws  which  we  know  to 
govern  those  causes  when  acting  sepa- 


rately, because  they  continue  to  ob« 
serve  the  same  laws  when  in  combina- 
tion which  they  observed  when  sepa- 
rate :  whatever  would  have  happened 
in  consequence  of  each  cause  taken  by 
itself,  happens  when  they  are  together, 
and  we  have  only  to  cast  up  the 
results.  Not  so  in  the  phenomena 
which  are  the  peculiar  subject  of  the 
science  of  chemistry.  There,  most  of 
the  uniformities  to  which  the  causes 
conformed  when  separate  cease  alto- 
gether when  they  are  conjoined ;  alid 
we  are  not,  at  least  in  the  present 
state  of  our  knowledge,  able  to  fore- 
see what  result  will  follow  from  any 
new  combination,  until  we  have  tried 
the  specific  experiment. 

If  this  be  true  of  chemical  com- 
binations, it  is  still  more  true  of  those 
far  more  complex  combinations  of 
elements  which  constitute  organised 
bodies,  and  in  which  those  extra- 
ordinary new  imiformities  arise  which 
are  called  the  laws  of  life.  All  orga- 
nised bodies  are  composed  of  parts 
similar  to  those  composing  inorganic 
nature,  and  which  have  even  them- 
selves existed  in  an  inorganic  state  ; 
but  the  phenomena  of  life  which 
result  from  the  juxtaposition  of  those 
parts  in  a  certain  manner  bear  no 
analogy  to  any  of  the  effects  which 
would  be  produced  by  the  action  of 
the  component  substances  considered 
as  mere  physical  agents.  To  whatever 
degree  we  might  imagine  our  know- 
ledge of  the  properties  of  the  several 
ingredients  of  a  living  body  to  be 
extended  and  perfected,  it  is  certain 
that  no  mere  summing  up  of  the 
separate  actions  of  those  elements  will 
ever  amount  to  the  action  of  the  living 
body  itself.  The  tongue,  for  instance, 
is,  like  all  other  parts  of  the  animal 
frame,  composed  of  gelatine,  fibrin, 
and  other  products  of  the  chemistry 
of  digestion,  but  from  no  knowledge 
of  the  properties  of  those  substances 
could  we  ever  predict  that  it  could 
taste,  unless  gelatine  or  fibrin  could 
themselves  taiste ;  for  no  elementary 
fact  can  be  in  the  conclxisvOTk.  n^V&ssc^ 
was  not  in  the  ptexmaea. 
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Tliore  are  thus  t<ra  different  modeB 
of  the  conjunct  action  of  ciLUEUis,  fn 
wliich  tLrise  two  tiiuleii  of  conflict, 
iniituBl  intcrfc-reucL.  between  laws  of 
nature.     Suppose,  Ht  a  given  poin 
time  and  space,  two  or  ntore  can 
wliicli,  if  tbey  iicted  Be]>arately,  wi 
produce  effects  contraiy,  or  at  leant 
conflicting  with  each   otiier,  one 
tliem   tending   Ui   nndo,    wholly 

¥irtially,  what  the  other  tends  to 
huE,  the  expansive  force  of  the  gosea 
generated   by   the   ignition   of    gun- 
powder  tenda    to    project    a  bullet 


Otis  end  tends  to  All  it  higher  and 
higher,  while  a  drain 
fXtremlty  tends  to  tJnpty  it.  Now, 
in  such  auten  as  these,  ei'en  if  the 
two  causes  which  are  in  joint 
exactly  annul  one  another,  etill  the 
laws  of  both  ara  folfilled :  the  aSe 
is  the  same  as  if  the  drain  had  bet 
i^en  for  half  an  hour  first,*  and  the 
Ktreimi  had  flowed  in  for  us  long 
afterwoi'dB,  Each  agent  produced 
tbc  same  an]ount  of  e^ect  aa  if  it  had 
acted  separately,  though  the  contrary 
effect  which  v^aa  taking  place  during 
the  same  time  obliterated  it  as  fast 
as  it  was  piiiduced.  Here  then  aro 
two  causes,  pittdiidng  bv  their  joint 
operation  nn  effect  which  at  first 
Beems  quite  dissimilar  to  those  which 
Uley  produce  separately,  but  which  on 
ennmmatioii  proves  ta  be  really  the 
mm  of  those  separate  effects.  It  will 
be  noticed  that  we  liere  enlarge  the 
idea  of  the  Hum  of  two  effects,  so  as 
to  include  wliat  is  nnnmonly  called 
their  difference,  bub  wiiicli  ia  in  reality 
the  result  of  the  addition  of  opposites ; 
a  conception  to  which  inanlcmd  are 
indebted  for  that  adaiirable 


I  omit,  far  ilnii 


city,  to 
_..is  i-ittar  ____ 


lake  Into 


ilu:  wiiicb 


of  the  nlgebruoal  caleuliia  which  has 
so  vastly  increased  its  powers  as  an 
instriiinont  of  discovery,  by  introduc- 
ing into  ltd  reasonings  (with  the  sigti 
of  subtractiou  pi'efixeil,  and  under  the 
name  uf  Negative  Quantities)  every 
description  iniatever  of  positive  phe- 
namena,  provided  they  are  of  such  a 
quality  in  reference  to  those  previ- 
ously introduced,  that  to  odd  the  one 
ifl  equivalent  to  subtracting  au  equal 
quantity  of  the  other. 

Tiiem  is,  then,  one  mode  of  the 
mutual  interference  of  laws  of  nature, 
in  which,  even  when  the  concorrent 
cauxes  annihilate  each  other's  effects, 
Boch  exerts  its  full  efficacy  according 
to  its  own  law — its  law  as  a  separata 
agent.  But  in  the  other  desuription 
of  canes,  the  ageuuiei  which  are 
brought  together  ceoiie  entirely,  and 
a  totally  different  set  of  phenomeim 
arise  :  as  in  the  experiment  of  two 
liquids  which,  when  mixed  In  certain 
rtsntly  become,  not  a 
of  liquid,  but  a  liolid 


g  2.  Tliia  difference  between   the 

iaae  in  which  the  joint  elTect  of  caosea 

a  the  sum  of  their  «e[)Bratn  effeoti, 

Lnd  the  cose   in  whioli  it  w  heteto- 

geneoua  to  them  ;  between  laws  which 

work  together  without  alteration,  and 

laws  which,  when  called  upon  to  work 

t<w;ether,   cease  and    give   place    to 

s ;   ia   one   of   the   fundamental 

ictiona  in  nnturc.     The  former 

case,   that    of    tlie    Compoaitian    of 

Causes,  is  the  general  one ;  the  other 

always  special    and    exs^ional. 

ere  nre  no  objects  which  do  not,  as 

some  of  their  phenomena,  obey  the 

principle  of  tlio Composition  of  Cauaea ; 

ic  that  have  not  some  laws  which 

rigidly  fulfilled  in  every  combfna- 

I   into    wliidi    the   objects    enter. 

I  weight  of  a  tiody,  for  instance. 

I  pro|ierty  which  it  retains  ia  oil 

the  combinations  in  which  it  Is  placed. 

veight  of  a  chemical  coiupoond, 

an  organised  body,  is  equal  to 

urn  uf  the  weights  of  the  ele- 

!  which  compose  it.     The  weight 
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citbep  ol  the  olomonla  or  of  the  com- 
IKiund  will  vary,  if  they  be  enrricii 
farther  from  their  centre  of  attraction, 
or  brought  nearer  to  it ;  but  whatever 
alfects  the  one  affects  the  other.  They 
always  remain  precieely  equal  So 
again,  the  component  parts  of  a. 
vegetable  or  aniinal  Bubetenoe  do  not 
loae  their  meohanica!  and  chemical 

Eropertieti  an  separate  agents,  when, 
y  a  pecnb'ar  mode  of  juitapoHition, 
they,  tie  an  aggregate  whole,  acquire 
phyeiological  or  vital  prupertim  in 
addition.  Those  bodieit  continue,  na 
before,  to  obey  mechanical  and  chemi- 
cal laws,  in  eo  far  a«  tlie  ojieratiou  of 
those  laws  in  not  counteracted  by  the 
naw  laws  which  govern  them  as 
organised  beings.  When,  in  short,  a 
concurrence  of  causes  takes  place 
whieli  calls  into  action  new  laws 
bearing  no  analogy  to  any  that  we 
can  trace  in  the  separate  operation  of 
the  causes,  the  new  laws,  while  they 
supersede  oue  portion  of  the  pi'evioits 
laws,  niay  co-exist  with  another  por- 
tion, and  may  even  compound  the  effect 
of  those  previous  laws  with  thpir  own. 
Again,  laws  which  were  themaelves 
geBeiated  in  the  second  mode,  may 
generate  others  in  the  firsL  Though 
there  are  laws  which,  like  those  of 
chemistry  and  physiology,  owe  their 
nxEsteiiGe  to  a  breach  of  the  principle 
of  ComUOKition  of  Causes,  it  does  nut 
follow  that  these  peculiar,  or,  as  they 
mijjht  be  termed,  heieropalJiie  laws, 
are  not  capable  of  composition  with 
oue  another.  The  caoses  which  bj 
line  combination  have  had  their  laws 
altered,  may  carry  their  new  laws 
with  them  unaltered  into  their  nlterior 
combinations.  And.  hence  there  a  no 
reason  to  despair  of  ultimately  raising 
chemistry  and  physiology  to  the  con- 
ditkinofdeduotivesoiences;  forthough 
it  is  impossible  to  deduce  all  chemical 
and  physiological  trutlis  f  mm  the  laws 
or  propiertiea  of  simple  Bubstancea  or 
elementary  agenta,  they  may  poasiUj 
be  deducible  from  laws  which  coni- 
mence  when  these  elementary  agents 
are  brought  together  into  some  nM>de- 
rate  number  of  not  very  conijilex  com- 


binations. The  L.11VS  of  Life  will 
never  lie  deilucible  from  the  mere 
laws  of  the  ingredients,  but  the  pro- 
digiously complex  Facts  of  Life  may 
all  be  deducibta  from  comparatively 
simple  laws  of  life ;  which  laws  (de- 
pending indeed  oncomhinations,  but  on 
comparatively  niinple  combinations,  of 
antecedents)  may,  in  more  complex  cir- 
cumstances, be  strictly  compimndeil 
mth  one  auother,  and  w  ith  the  physical 
and  chemical  lawn  of  the  ingredients. 
The  details  ofthe  vita!  phenomena,  even 
now,  afford  innumerable  exemplifiea- 
tionsoftheCompoaitionof Causea;  and 
in  pr'iportton  as  theee  phenomena  are 
mom  accurately  sttiilied,  there  appears 
more  reason  to  believe  that  the  same 
laws    which    operate   in    the   simpler 


equally    tnie 
mind ;  and 


fact,  continue  to  be  observed  in  the 
more  complex.  This  will  be  found 
the  phenomena  of 
in  social  and  political 
results  of  the  laws  of 
the  case  of  chemical 

Ehenomena  that  the  least  progresa 
as  yet  been  made  In  bringing  the 
special  laivs  under  general  ones  from 
which  they  may  be  deduced  j  but 
there  are  even  in  chemistry  many 
circumstances  to  eucourage  the  hope 
that  such  general  laws  will  hereafter 
be  discovered.  The  different  actions 
of  a  chemicnl  compmind  will  never, 
undoubtedly,  be  found  to  be  the  sums 
of  the  actions  of  its  soparatc  elements  ; 
but  there  may  exist,  between  the  pro- 
perties of  the  compound  and  those  of 
its  element^  some  cinutant  relation, 
which,  if  discoverable  by  a  sufficient 
inductioTi,  would  enable  us  to  foresee 
the  sort  of  compound  which  will  remit 
from  «  new  comtunation  before  we 
have  actually  tried  it,  and  to  judge  nf 
what  sort  of  elementa  some  new  sub- 
stance is  compounded  before  we  have 
analysed  it.  The  law  uE  definite  pro- 
portiims,  Erst  discovered  in  its  full 
generality  by  Dnhiin,  is  a  complete 
solution  of  this  prublcin  in  one,  thiiugh 
but  n  sfKtmdary  aspect^  that  nf  quan- 
tity; and  hi  rcajiect  to  njisffiS.-j,  ■«& 
biive  nlxiaidj  (*iiii>i  Viiiti^  s^m'  "''"  ~  - 


J 


WEcanpredicntes 


proper 


BB  u(  the  kind  of  coinpouDds  which 
Butt  from  the  oombination  in  eoohof  tha 
snuUl  numberof  poniblepropiirtiuiiB,  of 
any  nold  whatever  with  any  base.  We 
linve  also  the  ourioiu  law,  disoovered 
hy  Berthollet,  that  two  Bolublu  ealta 
luutQally  decompose  one  another  when  ■ 
over  the  new  coinbiiiations  which  re- 
sult ]>ruduce  an  insoluble  oampound, 
or  ono  less  soluble  than  the  two  fur- 
mer,  Auather  unifannity  it  that 
called  the  law  of  ieomaqjIuBm ;  the 
identity  of  the  crystalline  forma  of 
HUbatancea  which  posseas  in  ooimnon 
certain  peculiarities  of  ohemiail  cum- 


Thusif 


hctutopothic  laws,  such  la 
bined  agency  ae  are  not  coni]>i>uiided 
oF  the  laws  of  the  separate  ageDoies, 
are  yet,  at  least  in  some  casBs,  derived 
from  them  according  to  a  fixed  prin- 
ciple. Tliere  may,  tlieretore,  bo  laws 
of  the  generation  of  laws  from  others 
dissiinuar  to  them  ;  and  in  ctacmistiy, 
theao  undinoovered  laws  of  the  depend  - 
mice  of  the  properties  of  the  compound 
OH  the  propertiea  of  its  elements,  may, 
tugether  with  the  laws  of  the  elemsnta 
themselves,  furnish  the  preiniacB  by 
wbieh  tlie  scienoa  ia  perhiq»  deathied 
one  day  to  be  rendered  deductive. 

It  would  seem,  therefore,  that  there 
is  no  ctasB  of  phenomena  in  which 
the  Composition  of  Canses  does  nut 
obtain:  that,  asajreneral  rule,  causes  in 
combination  produce  exactly  the  same 
effects  aa  when  acting  singly ;  but 
that  this  nitc,  thoogh  general.  Is  not 
universal :  that  in  some  instances,  at 
name  particidar  points  in  the  transi- 
tion from  sejiarate  to  united  action, 
the  laws  change,  and  an  entirely  new 
set  of  Effects  ore  either  add^  to, 


-lii.-J<.'h 


ivcrnj  Ob 


take  the  place  of,  those  which  arise 
from  the  separate  agency  of  tlie  same 
causes  :  tbe  laws  of  these  new  effects 
■  again  sosceptible  of  compod- 
to  an  indefinite  extent,  like  the 
laws  which  they  superseded. 

%  3.  That  effects  are  proproilonol 
>  their  canses  Is  laid  dawn  by  some 
riters  OS  an  axiom  in  the  tlieory  of 
husation  ;  and  great  use  is  sometimes 
mode  of  this  principle  in  reasonings 
respecting  the  laws  of  nature,  though 
it  is  encumbered  with  many  diffi- 
culties and  appBivnt  exceptions,  which 
much  iugenuitj  has  be^m  expended  In 
showing  not  to  be  real  ones.  Hus 
proposition,  In  so  fsr  as  it  ia  true, 
onters  a«  a  particular  case  into  the 
general  principle  of  the  Composition 
of  Causes ;  the  causes  compounded 
being,  in  this  instance,  faomo^eneultl; 
in  which  case,  if  in  any,  their  joint 
effect  might  be  expected  to  be  identi- 
cal with  the  smn  uf  their  separate 
isSects.  If  a  force  equal  to  one 
hundredwcifiht  will  ruse  a  certain 
body  alang  an  inclined  plane,  a  toM» 
ei[ual  to  two  hundredweight  will  raise 
two  bodies  exactly  similar,  and  thns 
tbe  effect  is  proportional  to  the  cause. 
But  doea  not  a  force  equal  to  two 
hundredweight  actually  contain  in 
itself  two  forces  each  equal  to  one 
hundredweight,  which,  if  employed 
apart,  would  separately  raise  tbe  two 
bodies  In  question  T  The  fact,  there- 
fore, that  when  exerted  joinUy  they 
raise  both  bodiw  at  once,  results  from 
the  Composition  of  Causes,  and  It  % 
mere  instance  of  the  general  fact  that 
mechanical  forces  are  siibjei*  '-  "  ■ 
law  of  Couiposition.  And  so  in  every 
other  case  which  can  i>e  supposed. 
For  the  doctrine  of  the  proportionality 
of  effects  to  their  cauaes  cannot  of 
course  be  applicable  to  cases  in  wMah 
the  augmentation  of  the  cause  altera 
tbe  hind  of  effect ;  that  is,  in  i^lcb 
tlie  surplus  quantity  soperadded  to  Hie 
cause  dors  not  become  compounded 
with  it,  but  tbe  two  tojrether  generate 
an  altogethernew  phenomenon.  Stip- 
[Hjse  that  the  applioatiou  of  a  certain. 
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quantity  of  heat  to  a  body  merely  in- 
creases its  bulk,  that  a  (Rouble  quantity 
melts  it,  and  a  triple  quantity  decom- 
poses it :  these  three  effects  being 
heterogeneous,  no  ratio,  whether  cor- 
responding or  not  to  that  of  the 
quantities  of  heat  applied,  can  be 
established  between  them.  Thus  the 
supposed  axiom  of  the  proportionality 
of  effects  to  their  causes  fails  at  the 
precise  point  where  the  principle  of 
the  Composition  of  Causes  also  fails, 
viz.  where  the  concurrence  of  causes 
is  such  as  to  determine  a  change  in 
the  properties  of  the  body  generally, 
and  render  it  subject  to  new  laws, 
more  or  less  dissimilar  to  those  to 
which  it  conformed  in  its  previous 
state.  The  recognition,  therefore,  [of 
any  such  law  of  proportionality,  is 
superseded  by  the  more  comprehen- 
sive principle,  in  which  as  much  of  it 
as  is  true  is  implicitly  asserted.* 

The  general  remarks  on  causation, 
which  seemed  necessair  as  an  intro- 
duction to  the  theory  of' the  inductive 
process,  may  here  terminate.  That 
process  is  essentially  an  inquiry  into 
cases  of  causation.  All  the  uniformi- 
ties which  exist  in  the  succession  of 
phenomena,  and  most  of  the  uni- 
formities in  their  co-existence,  are 
either,  as  we  have  seen,  themselves 
laws  of  causation,   or  consequences 

*  Profeasor  Bain  (Logic,  11.  ^9)  points  out 
a  class  of  cases,  other  than  tuat  spoken  of 
in  the  text,  which  he  thinks  must  be  re- 
garded as  an  exception  to  the  Composition 
of  Causes.  "Causes  that  merely  make 
good  the  collocation  for  bringing  a  prime 
mover  into  action,  or  that  release  a  poten- 
tial force,  do  not  follow  any  such  rule. 
One  man  may  direct  a  gun  upon  a  fort  as 
well  as  three :  two  sparks  are  not  more 
effectual  than  one  in  exploding  a  barrel  of 
gunpowder.  In  medicine  there  is  a  certain 
dose  that  answers  the  end,  and  adding  to 
it  does  no  more  good." 

I  am  not  sure  that  these  cases  are  really 
exceptions.  The  law  of  Composition  of 
Causes,  I  tiiink,  is  really  fulfilled,  and  the 
appearance  to  the  contrary  is  produced  by 
attending  to  the  remote  instead  of  the  im- 
mediate effect  of  the  causes.  In  the  cases 
mentioned,  the  immediate  effect  of  the 
causes  in  action  is  a  collocation,  ainl  tlio 
dupUcation  of  the  cause  does  double  the 
quantity  of  collocation.  Two  men  could 
raise  the  gun  to  the  required  angle  twice 


resulting  from,  and  corollaries  cap- 
able of  being  deduced  from,  such 
laws.  If  we  could  determine  what 
causes  are  correctly  assigned  to  what 
effects,  and  what,  effects  to  what 
causes,  we  should  be  virtually  ac- 
quainted with  the  whole  course  of 
nature.  All  those  uniformities  which 
are  mere  results  of  causation  might 
then  be  explained  and  accounted  for  ; 
and  every  individual  fact  or  event 
might  be  predicted,  provided  we  had 
the  requisite  data,  that  is,  the  requisite 
knowledge  of  the  circimistances  which, 
in  the  particular  instance,  preceded  it. 
To  ascertain,  therefore,  what  are 
the  laws  of  causation  which  exist  in 
nature ;  to  determine  the  effect  of 
every  cause,  and  the  causes  of  all 
effects,  is  the  main  business  of  In- 
duction ;  and  to  point  out  how  this 
is  done  is  the  chief  object  of  Inductive 
Logic, 


CHAPTER  VII. 

OF  OBSERVATION  AND  EXPERIMENT. 


§  I.  It  results  from  the  preceding    ^oy^^ 
exposition,   that  the  process  of  as-  ujc  xJUa> 
certaining  what  consequents  in  na- 
ture are  invariably  connected  with 
what  antecedents,  or,  in  other  words, 
what  phenomena  are  related  to  each 

as  quickly  as  one,  though  one  is  enough. 
Two  spai-ks  put  two  sets  of  particles  of 
the  gunpowoer  into  the  state  of  intes- 
tine motion  which  make  them  explode, 
though  one  is  sufficient.  It  is  the  colloca- 
tion itself  that  does  not,  bv  being  doubled, 
always  double  the  effect ;  because  in  many 
cases  a  certain  collocation,  once  obtained, 
is  all  that  is  required  for  the  production  of 
the  whole  amount  of  effect  which  can  be 
produced  at  all  at  the  given  time  and  place. 
Doubling  the  collocation  with  difference  of 
time  and  place,  as  by  pointing  two  guns, 
or  exploding  a  second  mirrel  after  the  first, 
does  aouble  the  effect.  This  remark  applies 
still  more  to  Mr.  Bain's  third  examine,  that 
of  a  double  dose  of  medicine ;  for  a  double 
doHc  of  an  aperient  does  purge  more  vio- 
lently, and  a  double  dose  01  laudanum  does 
Sroduce  longer  and  sounder  sleep.  But  a 
oublo  purging,  or  a  double  amount  of 
narcotism,  mav  have  remote  effects  dif- 
ferent in  kind  n-om  the  effect  of  the  sm&I\«ic 
amount,  reducmg  t\\e  ca»G  \.o  \X\v\\.  cA  \»riw^ 
ropathic  laws,  d^usaodi  m  VVi»  XwxX., 


INDUCmON, 
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sen  Slid  eSeoU,  in  in  lui: 
ia  of  mialyjtia.  That  eva 
f net  ivfiich  begins  to  exiEt  has  n  cniu 
and  tbat  this  cause  roust  be  found 
Home  fiict  or  coQCOurae  v(  fucts  which 
iuunedjately  preceded  the  ocenrreuce, 
may  be  taken  for  ctrtain.  Tbe  wholu 
oE  tbe  present  facta  are  tbe  infallible 
roBult  of  all  post  foots,  and  mote  im- 
inediatelj  of  all  the  facta  which  ex- 
iated  at  the  monieut  previoua.  Here, 
then,  IB  a  great  sequence,  which  wc 
know  to  be  uniCorm.  If  the  whole 
prinr  state  of  the  entiru  unlverBe  cbuld 
again  reour,  it  vnuld  again  be  fol- 
luired  bj  the  pteseut  btate.  The 
question  is,  bow  to  resolve  this  coto- 
plex  uniformity  into  the  simpler  uni- 
funnitiea  which  compose  it,  and  o^ign 
to  each  portioa  of  the  vnsG  auteceilent 
the  portion  of  the  conseqaent  which 
is  attoiidant  ou  it. 

Th  Boprrat  on,  wh  ch  we  have  called 
analytical  mnsn  uoh  as  t  » the  reiiolu 
tion  of  a  cou  ]  lei  whole  into  the  com 
]Kin  nt  I  n  nt  smorethanamerely 
iiLf^  tj  1  n  1  *%  re  contempla 
tion  of  th  ph  and  part  t  on 
of  th  u  bj  tl  tell  t  al  ne  will  of 
itaelf  


N 


tai 


part  turn 

The  order  uf  ]  I    t  a 

first  glance,  p  1  L    ta 

chaos  foUo      d  iij  1         1    ua.    "V  e 

jnustdecon  poaeeitl  chaos  into  Ein^le 
facts.  A\  e  nut  lear  to  Bee  n  the 
chaotic  antecedent  a  uinlt  tude  uf  il  a 
tinct  anteced  nta,  thp  cl  aot  c  con 
sequent  a       It      1     f  i  t 


attendant    Tit  i    t^ 

of  the  facte  from  one  another  nob  m 
our  nuuda  only  b  t  nature.  Tl  e 
mental  a  alyuiB,  however  inust  take 
place  fimt.  And  e  ery  one  known 
tbat  n  the  node  of  perform  ng  t, 
DUB  ntelltct  d  Ifers  nit  ensely  from  ' 
another  It  a  the  essence  of  the  act . 
rif  observing,  for  the  ohstner  it  not 
he  wlio  merely  sees  the  tliiiii;  "liLcli 


is  before  his  eyes,  but  he  who  sees 
what  parts  that  thing  is  composed  of. 
To  do  this  well  is  a  rare  talent.  One 
person,  from  inattention,  or  attending 
only  in  the  ivrong  place,  overloolra 
half  of  what  he  sees  j  another 
down  much  more  than  be  sees,  < 
founding  it  with  what  he  imagines, 
or  with  what  he  infera}  another  takes 
note  of  the  tind  of  all  the  circ 
ttauces,  but  being  inexpert  in  eatii 
ing  their  degree,  leaves  the  quantity 
of  each  vague  anduncertain  ;  another 
sees  indeed  the  whole,  but  makes  aiich 
an  awkward  division  of  it  into  parts, 
throwing  tbIngB  into  ime  mass  which 
requira  to  t>e  separated,  and  separat- 
ing others  which  might  more  cou- 
VL'tiiently  be  cunsideccd  as  one,  that 
the  reaiilt  ia  much  tlie  sntiie,  some- 
times even  worse,  than  if  no  uolijidii 
had  been  attempted  at  alL  It  would 
lie  poes  ble  to  point  out  what  qualitleB 
of  mmd  and  modes  uf  mental  oultura 
fit  a  petBou  f  o  being  a  good  observer : 
that,  however  is  a  question  not  of 
Logic  hat  of  the  Theory  of  Educa- 
t  on,  n  the  most  enlarged  sense  c ' 
the  term  There  in  not  properly  ai 
\  t  of  Observing.  There  may  be 
n  les  for  obser\'ing.  !But  these,  like 
rules  fur  ve  iting,  are  properly  m- 
struct  ons  for  the  preparation  of  ouc'h 

0  n  mmd  for  putting  it  into 
state  n  which  it  will  be  most  fitted 
to  observe,  r  most  likely  to  inv 
They  are  therefore,  easentiaUy  rules 
of  aelf-educnt  on,  whicli  is  a  diSerant 
th  ng  from  Logic.    They  do  not  teach 

1  t'   d    the  thing,  but  howtti  make 
I  j    l,k-  (it  doing  it     They 

t   r   tn  iigtiiening  the  Umb^ 

Tl  te  t  and  miuutGneas  of  ob. 

ser  .it  o  n  hich  may  be  requisite,  and 
the  de^^e  of  iecomposition  to  which 
t  nay  be  necessai-y  to  carry  the 
mental  analya  s,  depend  on  the  par- 
t  Cl  lar  purpose  in  view.  To  aa 
ta  the  state  of  the  whole  untr 
at  any  i  art  cular  moment  is  impos- 
sible b  t  would  also  be  useless.  In 
making  chemical  experiment^  we  do 
nut  t),ilik    it    liiiCL'Sbury  to    UUtc  the 
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position  of  the  planote ;  Liecsusa  c 


parience  haa  shuM 


a  Teijauper- 


ncial  eipeiii^Dce  'u  eufiiaieut 
that  in  such  casea  thnt 
is  not  niAterlal  tu  the  result :  snd 
Bocordijig];,  in  the  ages  when  men 
believed  in  the  occult  influences  of 
the  heavenly  bodiun,  it  might  have 
been  unphilosnphical  to  omit  ascer- 
taining tiie  precine  cnndition  of  tboae 
budies  at  the  muiniuit  of  the  expen- 
ment.  Ax  to  the  degree  of  minute- 
neas  of  the  mental  aubiliviiion,  if  we 
were  ubli)^  to  break  down  what  we 
(Jjierve  into  ita  vpty  BJinulest  elementB, 
that  iH,  literaUy  into  single  foots,  It 
would  be  difficult  to  soiy  where  we 
should  find  them  ;  we  can  hardly 
ever  affirm  that  our  diiiaiims  of  any 
kind  have  reached  the  ultimate  unit. 
But  this,  too,  is  fortunately  unnecns- 
Bary.  Tils  only  olijecC  of  the  mental 
nepamtian  is  tii  enggest  tlic  requisite 
physical  Beparation,  so  tliat  we  luay 
either  accomplish  it  ourselves,  or  seek 
for  it  in  nature ;  and  we  have  done 
enoueh  wlien  we  have  carried  the 
■ubdivision  as  far  aa  the  puinC  at 
which  we  are  able  to  see  what  ohser- 
vationa  or  experiments  we  require. 
It  is  only  essciiitial,  nt  whatever  point 
nurmental  decontpoaition  of  facts 

shoidd 

to  carry  it  farther  as  uci-axirin  requLren, 
and  should  not  allow  the  freedom  of 
our  discriminating  faculty  to  be  im- 
prisoned bj  tlie  swathes  and  bands  of 
ordinary  classification,  as  was  tlie  case 
with  all  early  speculative  inquirera, 
not  excepting  the  Greeks,  to  whom  it 
seldom  occurred  tliat  what  was  called 
bji  one  abetrw^t  nanie  might,  in  reality, 
be  Bsveml  plienouieno,  Or  that  there 
was  a  possibility  of  deconiposing  the 
faots  oS  tlie  universe  into  any  ele- 
ments but  tlioae  which  ordinary  lan- 


10  present  liave  stopped,  that  we 
d  hold  ourselves  ready  and  able 


IM**^  a  2'  Tl'e'diSrenr anleoedente 

conHcqueiits  beii>^.  then,  sujiposed  tn 
bet  so  far  OB  the  vaee  requires,  ajiccr- 
tt^ued  and  discriminated  from  one 
another,  we  are  to  inquire  which  is 


luected  with  which.     In  e 


x:: 


many  antecedents 
and  maay  consequents.  If  those 
antecedents  could  oot  be  severed 
from  one  another  except  in  thodght, 
or  if  those  consequents  never  were 
found  apart,  it  would  lie  impossible 
for  lis  to  distinguish  («  poateriori  at 
least)  the  re^  law8,  or  to  ivsign  to 
any  cause  its  effect,  or  to  any  effect 
its  cause.  To  do  so,  we  must  ba  able 
to  meet  with  some  of  the  antecedents 
apart  from  the  rest,  and  observe  what 
follows  from  them  ;  or  some  of  the 
conseijuents,  and  observe  by  what  they 
are  preceded.  We  must,  in  short,  fol- 
low the  Baconian  rule  of  rarj/ing  tlit 
errcamatancei.  This  is,  indeed,  only 
the  first  rale  of  physical  inquiry,  and 
not,  as  some  have  thought,  the  B(de  nde; 
but  it  is  the  foundation  of  all  the  rest 
For  the  purpme  of  varying  the  dr- 
ciimstancea,  we  may  have  recourse 
(according  to  a  distinction  oominnnly 
innde)  either  to  observation  or  to  e 
perinient ;  we  may  eitlier  ^lut  i 
instance  in  nature  suited  to  our  pu 
poses,  or,  by  an  artificial  ajnuigenient 
of  oircuinstances,  Tnaie  one.  Tl 
vnlue  of  the  instance  depends  e 
what  it  is  in  itself,  not  on  the  mode 
in  which  it  is  obtained :  ita  employ- 
ment for  the  purposes  of  induction 
depends  on  the  sane  principles  ' 
one  case  and  in  the  other,  t 
uses  of  money  are  the  same  whetlier 
it  is  inherited  or  acquimi  There  is, 
in  short,  no  difference  in  limd,  i 
real  logical  dist' 


ih  it  is  of  considerable  L 
to  advert,        ,  ' 

3-   The  fiist  and   most  obvious 
Qction  tietwesn  Obaervntion  and 
already  recognised.    »r»t         Experiment  is,  that  the  latter  is  an 
^yj^^_^i^^^.^„it— T.    Wi-*y immense  extension  of  the  frnmer.    It 
not  only  enables  us  to  produce  a  much 
greater  number  of  variations  in  the 
circumstances  than  nature  spontane- 
ously offers,  but,  also,  in  Uv!iuw»\4&  ^ 
ctisea,  to  jitoilaou  l.W  \«';iiiMi  viVL  < 


3SO 


.  of  lor 


(KeoDVprin);  the   law  of  the  pbt 

btflng  coiistnioted  mi  a  <)iiito  differant 
Hiheine  fmin  that  of  Cncjlitatlng  our 
Rtudiee,  U  aeldoin  ao  friendly  M  to 
iMstaw  iipoii  U8.  For  ttxampla,  in 
•irder  to  ngdertaiu  what  priiioiple  in 
the  &tauH|ihoi«  esablea  it  ti>  saitain 
life,  the  Tatiatlon  Wb  reqiuro  is  that 
a  liviiijj  animni  xbould  be  immeraod 
in  each  coiiipuiiHnt  elmiiiint  of  the 
atmoBpliHre  Bepontulj'.  Hat  nature 
doe«  not  supply  eitbar  oxygen  or  azote 
in  a  separate  Htate.  We  ai'e  indebted 
to  artifitufti  sxperimsnt  for  nur  know- 
h^dge  that  It  <■  the  former,  and  not 
the  latter,  which  aimpurtx  respiratioli; 
and  for  our  knowliHlge  of  tha  very 
Existonoa  of  the  two  ingrodienla, 

ThuB  far  tlie  advantage  of  ttxperi- 
mentatiou  over  simple  obeorration  ia 

that  it  euablefl  us  to  obtain  innume- 
rable combinations  of  eircumataiices 
which  are  not  to  be  found  in  nature, 
and  an  add  t«  nature's  Hxpetiments  a 
imiltitude  oF  experiments  of  our  own. 
But  there  U  another  sui«frioritj  (or, 
an  Bacon  would  have  cxjirtaBed  it, 
anotlicr  prerogative)  of  instancca  arti- 
ficially obtained  over  tipontaneons 
instancea,^ — of  our  own  Bitperiments 
over  even  the  wuno  experiments  when 
made  by  nature, — which  is  not  of  li'ss 
importance,  and  which  is  tar  from 
being  felt  and  acknowledged  in  the 
name  degree. 

When  we  can  prodooe  a  pheno- 
menon artificially,  we  can  take  it,  as 
it  were,  home  witli  ub,  and  obiierve  it 
in  the  midst  of  oiromnatanoes  with 
(vhioh  in  all  other  reapeota  we  are 
accurately  acquainted.  If  we  desire 
to  know  what  are  the  etfecta  of  the 
cause  A,  and  are  able  to  prodace  A 

geuerally  detarmine  at  our  own  dis- 
cretion, 80  far  as  is  compatible  with 
the  nature  of  the  phenompnon  A,  the 
whole  of  the  oiroumatances  which 
ahall  be  present  along  with  it :  and 
tb-.ia,  knou-iTig  exactly  the  simuita- 
neoue  atatu  of  everything;  else  which 


is  within  the  reach  of  A's  influHiM, 
we  have  only  to  observe  what  altera- 
tion Ik  made  in  that  etate  by  the  pm- 
senoBof  A. 

I'or  eiample,  by  the  clactrio  machina 
we  can  produce,  in  the  midst  of  known 
circumstances,  the  phenomena  which 
nature  exhibits  on  a  grander  scale  in 
the  form  of  lightnin?  and  thunder. 
Now  let  any  one  ounaider  what  amount 
of  knowledge  of  the  effuota  and  lawa 
of  electric  agency  nuuikiud  oould  have 
obtained  from  the  mere  observation 
of  thundorstonns,  and  oumpare  it  with 
that  which  they  have  joined,  and  may 
expeot  to  gain,  from  elegtriool  and 
gatvanie  experimentn.  This  example 
is  the  inore  strikinif,  now  that  wa 
have  Teason  to  believe  that  electric 
action  is  of  all  natur^  phenomena 
(except  heat)  the  mwt  pervading  and 
univereal,  which,  therefore,  it  mij^t 
antecedently  have  been  supposed 
could  stand  least  in  need  of  aitilicial 
me«u  of  ]>roduetiDn  to  enable  it  to 
be  studied  ;  while  the  fact  is  so  much 
the  oontnu'y,  that  without  the  electric 
itiachiiie,  the  Leyden  jar,  and  the 
vultaio  battery,  wo  probably  siiould 
never  have  suspected  the  existenee 
of  electricity  aa  one  of  the  great 
agents  in  nature :  the  few  electrie 
phenomena  we  should  have  known 
of  would  have  continued  to  be  re- 
gardetl  either  an  supernatural,  or  as 
a  sort  of  anomalies  and  eccentricities 
ill  the  order  of  the  universe. 

When  we  have  Rucceeded  In  insU' 
lating  the  phenomenon  which  ia  the 
subject  of  inquiry  by  placing  ik 
among  known  oircumstauces,  we  may 
produce  further  variatione  of  circum- 
utanoes  to  any  extent^  and  of  su^ 
kinds  aa  wo  think  best  calculated  to 
bring  the  laws  of  the  phenomenon 
into  a  clear  light.  Uy  introducing 
one  well-deluied  cirrrumstanae  after 
HDothec  into  the  experiment,  we  ob- 
tiun  assurance  of  the  manner  in  which 
the  phenuinenon  behaves  under  an 
indefinite  variety  of  poaaible  ciicuin- 
statices.  Thus,  chemlata,  after  havinjf 
obtained  nome  uewly-disouvered  sub- 
atanue  in  a  pure  utate,  (that  is,  having 
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made  sure  that  there  is  nothing  pre- 
sent whioh  can  interfere  with  and 
modify  its  agency,)  introduce  various 
other  substances,  one  by  one,  to  ascer- 
tain whether  it  will  combine  with 
them,  or  decompose  them,  and  with 
what  result ;  and  also  apply  heat,  or 
electricity,  or  pressure,  to  discover 
what  wiU  happen  to  the  substance 
under  each  of  these  circumstances. 

But  if,  on  the  other  hand,  it  is  out 
of  our  power  to  produce  the  pheno- 
menrni,  and  we  have  to  seek  for  in- 
stances in  which  nature  produces  it, 
the  task  before  us  is  very  different. 

Instead  of  being  able  to  choose 
what  the  concomitant  circumstances 
shall  be,  we  now  have  to  discover 
what  they  are,  which,  when  we  go 
beyond  the  simplest  and  most  acces- 
sible cases,  it  is  next  to  impossible  to 
do  with  any  precision  and  complete- 
ness. Let  us  take,  as  an  exemplifica- 
tion of  a  phenomenon  which  we  have 
no  means  of  fabricating  artificially, 
a  human  mind.  Nature  produces 
many;  but  the  consequence  of  our 
not  being  able  to  produce  them  by 
art  is,  that  in  every  instance  in  which 
we  see  a  human  mind  developing 
itself,  or  acting  upon  other  things,  we 
see  it  surrounded  and  obscured  by  an 
indefinite  multitude  of  unascertain- 
able  circumstances,  rendering  the  use 
of  the  common  experimental  methods 
almost  delusive.  We  may  conceive 
to  what  extent  this  is  true,  if  we 
consider,  among  other  things,  that 
whenever  nature  produces  a  human 
mind,  she  produces,  in  close  connection 
with  it,  a  body,  that  is,  a  vast  com- 
plication of  physical  facts,  in  no  two 
cases  perhaps  exactly  similar,  and 
most  of  which  (except  the  mere  struc- 
ture, which  we  can  examine  in  a  sort 
of  coarse  way  after  it  has  ceased  to 
act)  are  radically  out  of  the  reach  of 
our  means  of  exploration.  If,  instead 
of  a  human  mind,  we  suppose  the  sub- 
ject of  investigation  to  be  a  human 
society  or  state,  all  the  same  difficul- 
ties recur  in  a  greatly  augmented 
degree. 

We  have  thus  already  come  within 


sight  of  a  conclusion  which  the  pro* 
gress  of  the  inquiry  will,  I  think, 
bring  before  us  with  the  clearest  evi- 
dence,  namely,  that  in  the  sciences 
whioh  deal  with  phenomena  in  which 
artificial  experiments  are  impossible,  '^ 
(as  in  the  case  of  astronomy,)  or  in 
which  they  have  a  very  limited  range, 
(as in  mental  philosophy,  social  science, 
and  even  physiology,)  induction  from 
direct  experience  is  practised  at  a  dis- 
advantage in  most  cases  equivalent  to 
impracticability:  from  which  it  fol- 
lows thatthe methods  of  those  sciences, 
in  order  to  accomplish  anything  wor- 
thy of  attainment,  must  be  to  a  great 
extent,  if  not  principally,  deductive. 
This  is  already  known  to  be  the  case 
with  the  first  of  the  sciences  we  have 
mentioned,  astronomy ;  that  it  is  not 
generally  recognised  as  true  of  the 
others  is  probably  one  of  the  reasons 
why  they  are  not  in  a  more  advanced 
state.  / 

§  4.  If  \»^ifti8cSTeapuATSMSif?^  i/^Ct^^'^'^ 
tion  is  at  so  great  a  disadvantage, 
compared  with  artificial  experimenta- 
tion, in  one  department  of  the  direct 
exploration  of  phenomena,  there  is 
another  branch  in  which  the  advan- 
tage is  all  on  the  side  of  the  former. 

Inductive  inquiry  having  for  its  ob- 
ject to  ascertain  what  causes  are  con- 
nected with  what  effects,  we  may  begin 
this  search  at  either  end  of  the  rotful 
which  leads  from  the  one  point  to  the 
other  :  we  may  either  inquire  into  the 
effects  of  a  gi  ven  cause,or  into  the  causes 
of  a  given  effect.  The  fact  that  light 
blackens  chloride  of  silver  might  have 
been  discovered  either  by  experiments 
on  light,  trying  what  effect  it  would 
produce  on  various  substances,  or  by 
observing  that  portions  of  the  chloride 
had  repeatedly  become  black,  and  in- 
quiring into  the  circumstances.  The 
effect  of  the  urali  poison  might  have 
become  known  either  by  administer- 
ing it  to  animals,  ac  by  examining 
how  it  happened  that  the  wounds 
which  the  Indians  of  Guiana  iuflict 
with  their  arrows  prove  ao  waxlvscvsX:^ 
mortal.    "Now  \\.  \a  TowKAoe^.  Vt<3w\.  'Cc» 
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nmre  BtatHmeut  oE  the  exaniplus,  with- 
out «nj  theoretical  dlBcusiiirai,  that 
artificiul  eiperimentmUon  is  applicublu 
otil;  to  thti  foniier  of  these  inodea  of 
invsKtigAtion.  We  cud  take  a  cause, 
Mid  try  what  it  will  produce  :  but  we 
cannot  take  nu  cffiict,  iiud  try  what  it 
will  lie  proHnqad,  by.  We  can  ouly 
watch  tUl  we  HUB  it  produced,  or  ore 
euablcd  to  produce  it  by  accident. 

This  would  be  of  little  importance,  if 
it  always  di'pended  on  our  chdco  from 
which  of  the  two  ends  of  the  sefjuence 
wa  would  undertake  our  inquiriea. 
But  we  have  iieMuin  any  option.  Ah 
WE  can  only  travel  frooi  the  known  to 
the  unknown,  wa  are  obliged  to  com- 
mence at  whichever  end  tvu  are  best 
iioquaitited  with.  If  the  agent  is 
more  familiar  to  ua  than  ita  effects, 
we  watch  for,  or  contrivi 
of  the  agent,  under  mich 
circuniHtances 


B  the  T 


ult.     If,  i 


trary,  the  conditions  on  which  i 
phenomenon  depends  are  obscure,  bvil 
the  phenomenon  itself  familinr,  wi 
must  commence  our  inquiry  from  thi 
effect  If  we  are  struck  ivith  th( 
fact  that  chloride  of  silver  has  been 
blackened,  and  have  no  suspicion  of 
the  cause,  we  have  no  resource  but  to 
compai'e  instances  in  which  tlie  fact 
hu  chancud  tu  occur,  until  by  that 
tompaiiBDn  we  discover  that  ii  " 
ihoae  iriBtancea  the  substances 
been  exposed  to  light.  If  WB  1 
nothing  of  the  Indian  nrrona  but 
their  fatal  effect,  accident  alone  col 
turn  our  attention  to  experiments 
the  urali ;  in  the  regular  coune  uf 
investigation,  wa  conld  only  iuqiiire, 
or  try  to  observe,  wliat  had  been  dene 
to  the  arrow's  in  particnlar  instances. 
Wherever,  having  nothing  to  gaide 
lis  to  the  cause,  we  are  obliged  to  set 
out  frum  the  effect,  and  to  apply  the 
rule  of  varying  the  circuios^nces  tc 
the  consequents,  not  the  antecedents, 
wo  are  necessarily  destitute  of  tht 
resource  of  artificial  expert  mentation. 
We  cannot,  at  our  choice,  obtoin  cou 
seqnenbs  as  we  can  aotecedeots,  undei 
uny  set  of  ciccutn stances  coinpatiblr 


vi^th  their  nature.  There  are  no 
of  producing  effect  but  through 
their  causes,  and  by  the  siipposition 
the  causes  of  the  effect  in  qnettion 
not  known  to  na.  We  have, 
therefore,  no  expedient  but  to  study 
it  where  it  offem  itself  spuntanemlaly. 
It  nature  hamiena  to  present  n»  with 
instances  snmciently  varied  in  Iheir 
ciroumstunces,  and  if  we  are  aUe  to 
discover,  either  amung  the  proximate 
antecedents  or  among  some  other 
order  of  antecedents,  something  which 
is  always  found  when  the  effect  fs 
found,  however  various  the  circum- 
stances, and  never  found  when  it  is 
nut  1  we  may  discover,  by  mure  ob- 
servation without  experiment,  a  real 

But  though  this  is  certainly  tlie 
most  favourable  case  for  sciences  of 
pure  observation,  as  contrasted  with 
those  in  which  artiftcial  experimenta 
are  possible,  there  is  in  reality  nn  casu 
which  more  strikinj;iy  illustnttes  the 
inherent  imperfection  of  direct  iiiduc- 
tiiin  wlien  not  founded  on  experimen- 
tation, ^upposethat,  by  a  comparison 
of  cases  of  the  offect,  we  have  found 
an  antecedent  whicli  appears  to  be, 
and  perhnjis  is,  invariably  connectetl 
with  it :  wo  have  not  yet  proved  that 
antecedent  to  be  the  cause  until  we 
have  reversed  the  process  and  pro- 
duced the  effect  by  means  of  that 
antecedent.  If  we  can  produce  the 
antecedent  artificially,  and  if,  when 
we  do  so,  the  effect  fnllnwa,  the  in- 
duction is  complete  ;  that  antecedent 
IB  the  cause  of  that  consetjuvnt.* 
But  we  bave  then  added  the  evidence 
of  experiment  to  that  nf  simple  oboer- 
vation.  Until  we  have  done  so,  we 
had  ouly  proved  inraTiabU  antece- 
dence ivitlnn  the  limits  of  experience, 
but  not  nncoiaJitioiuil  antecedence  or 
Until  it  had  been  shown 
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by  the  actual  production  of  the  ante- 
cedent under  known  circumstances, 
and  the  occurrence  thereupon  of  the 
consequent,  that  the  antecedent  was 
really  the  condition  on  which  it  de- 
pended ;  the  unifoniiity  of  succession 
which  was  proved  to  exist  between 
them  might,  for  aught  we  knew,  be 
(like  the  succession  of  day  and  night) 
not  a  case  of  causation  at  all ;  both 
antecedent  and  consequent  might  be 
successive  stages  of  the  effect  of  an 
ulterior  cause.  Observation,  in  short, 
without  experiment  (supposing  no  aid 
from  deduction)  can  ascertain  se- 
quences and  co-existences,  but  cannot 
prove  causation. 

In  order  to  see  these  remarks  veri- 
fied by  the  actual  state  of  the  sciences, 
we  have  only  to  think  of  the  condition 
of  natural  history.  In  zoology,  for 
example,  there  is  an  immense  immber 
of  uniformities  ascertained,  some  of 
co-existence,  others  of  succession,  to 
many  of  which,  notwithstanding  con- 
siderable variations  of  the  attendant 
circumstances,  we  know  not  any  ex- 
ception ;  but  the  antecedents,  for  the 
most  part,  are  such  as  we  caimot  arti- 
ficially produce ;  or  if  we  can,  it  is 
only  by  setting  in  motion  the  exact 
process  by  which  nature  produces 
them ;  and  this  being  to  us  a  myste- 
rious process,  of  which  the  main  cir- 
cumstances are  not  only  unknown  but 
unobservable,  we  do  not  succeed  in  ob- 
taining the  antecedents  under  known 
circumstances.  What  is  the  result? 
That  on  this  vast  subject,  which 
affords  so  much  and  such  varied  scope 
for  observation,  we  have  made  most 
scanty  progress  in  ascertaining  any 
laws  of  causation.  We  know  not  with 
certainty,  in  the  case  of  most  of  the 
]>henomena  that  we  find  conjoined, 
which  is  the  condition  of  the  other ; 
vhich  is  cause,  and  which  effect,  or 
whether  either  of  them  is  so,  or  they 
are  not  rather  conjunct  effects  of 
causes  yet  to  be  discovered,  complex 
results  of  laws  hitherto  unknown. 

Although  some  of  the  foregoing 
observations  may  be,  in  techniciu 
strictness  of  arrangement,  premature 


in  this  place,  it  seemed  that  a  fevr 
general  remarks  on  the  difference 
between  sciences  of  mere  observation 
and  sciences  of  experimentation,  and 
the  extreme  disadvantage  underwhich 
directly  inductive  inquiry  is  neces- 
sarily carried  on  in  the  former,  were 
the  best  preparation  for  discussing 
the  methods  of  direct  induction ;  a 
preparation  rendering  superfluous 
much  that  must  otherwise  have  been 
introduced,  with  some  inconvenience, 
into  the  heart  of  that  discussion.  To 
the  consideration  of  these  methods  we 
now  proceed.  c 


CHAPTER  VIII. 

OF  THE  FOUR  METHODS  OP  EXPKRI- 

§  I.  The  simplest  and  rnosc  obvious 
modes  of  singling  out  from  among  the 
circumstances  which  precede  or  follow 
a  phenomenon  those  with  which  it  is 
really  connected  by  an  invariable  law 
are  two  in  number.  One  is,  by  com- 
paring together  different  instances  in 
which  the  phenomenon  occiurs.  The. 
other  is,  by  comparing  instances  in 
which  the  phenomenon  does  occur, 
with  instances  in  other  respects  simi- 
lar in  which  it  does  not.  These  two 
methods  may  be  respectively  denomi- 
nated the  Method  of  Agreement  and 
the  Method  of  Difference. 

In  illustrating  these  methods,  it 
will  be  necessary  to  bear  in  mind  the 
twofold  character  of  inquiries  into  the 
laws  of  phenomena,  which  may  be 
either  inquiries  into  the  cause  of  a 
given  effect,  or  into  the  effects  or  pro- 
perties of  a  given  cause.  We  shall 
consider  the  methods  in  their  applica- 
tion to  either  order  of  investigation, 
and  shall  draw  our  examples  equally 
from  both. 

We  shall  denote  antecedents  by  the 
lai^e  letters  of  the  alphabet,  and  the 
consequents  corresponding  to  them  by 
the  small.  Let  A,  then,  be  an  agent 
or  cause,  and  let  the  object  of  oiu:  iiL- 
quiry  be  to  aacettttviv  -^V^cX.  ^x^  ^^^» 


rN-DUCTION. 


feffect  u' 


I  'except  A.  then  whatever 
iitul  tn  be  prnduoed  in  nil 
is  iniliciiC^d  HH  the  effect  »l 
A.  Suppose,  for  f  xamiile,  that  A  N 
tried  Blnn^  with  B  luiil  C,  Mid  thnt 
ths  effect  in  a  i  r;  and  mippose  tiiat 
A  Ls  next  trisd  with  D  and  E,  biit 
witliout  B  nud  C,  and  that  the  effect 
■  vtatle.  Then  we  may  reoKui  thiw  : 
b  and  c  are  nut  effeota  uf  A,  for  they 
■Wpre  not  produced  b;  it  in  the  Beccmd 
experiment ;  nor  iire  <l  and  r,  for  they 
were  not  produced  in  the  firet.  What- 
ever JH  really  the  effect  of  Amnat  have 
been  prodneed  in  both  iniitanoeB  ;  now 
this  condition  is  fulfilled  by  no  uir- 
oumstiuioe  except  n.  The  phenomenon 
a  cannot  have  been  the  effedt  of  B  dr 
C,  mnce  it  iv(i»  produced  where  they 
were  not ;  nor  of  D  or  E,  since  it 
wo*  produced  where  they  were  noL 
Therefore  it  is  the  effect  of  A- 

7ur  exoDiple,  let  the  antecedent  A 
be  the  cnntaot  of  an  alkaline  sub- 
stance and  an  oil.  This  DomUnation 
bein^r  tritd  under  several  varietjea  of 
circumstancea,  te»einbling  each  other 
in  notluri;  else,  the  ccBiilts  agree  in 
the  produotiim  of  a.  greasy  and  deter- 
sive or  EBpunacDimtt  Hiib^tunce  :  it  in 
therefore  concluded  that  the  combina- 
tion of  an  oil  and  an  alkali  causes  the 
production  of  a  soap.  It  is  thus  we 
inquire,  by  the  Method  of  Agreement, 
inbi  tl>e  effeut  of  a  giveti  caiiue. 

In  u  similBr  manner  we  may  in- 
quire into  the  cause  of  a  given  effect. 
Let  «  bo  the  effect.,  Htre,  as  almwn 
in  the  last  chapter,  we  bare  only  the 
nsourca  of  obiwrvation  without 
perimcnt 


respectively  were  ABC  anil  A 

ing  BimllaT  to  that  in  the  preceding 

example,  that  A  is  tiie  antecedent 

nnected  with  the  consequent  a  by 

Iflw  of  EsusBtion.     B  and  C,  we 

may  nay,  catmot  be  cauet?R  of  n,  shwe 

Its  second  octmrrence  they  wcro 

present ;  nni'  are  D  and  E,  far 

tliey  were  not  present   on  its  iirst 

iceurrence.     A,  alone  of  the  five  lar- 

iiuustancen,    was    found    auiong   the 

anteoedents  of  a  in  both  instances. 

For  example,  tet  tlie  effect  a  Iw  . 
oiystaUiiHition.  We  cmnpuro  iurtAnom  I 
in  which  bodien  are  known  to  ajuutnii  | 
crystalline  structure,  but  which  bavo 
no  other  point  of  agreement;  and  via 
"  ■  '"  in  to  have  one,  and,  aa  f ar  w 
observe,  only  one,  antecedent 
non  :  the  deposition  of  a  soliU 
from  a  liquid  state,  either  n 
fusion  or  of  solution.  Weoon- 
cliide,  therefore,  t})at  the  solidifica- 
tion of  a  substance  from  a  liquid 
state  is  an  invariable  anteoedent  of 
its  crjBtallisation. 

In  this  example  we  may  go  fatthel*, 
and  Mty,  it  is  not  only  the  invariable 
'-itect^ent,  but  the  cause,  or  at  least 
which  con^letes 


1   of   which  n 


b  the 


origin,  and  try  to  find  its  mode  of 
pi'oiliiction  by  proiiitoing  it :  i!  we 
succeeiled  in  sucli  a  random  trial  it 
could  only  be  by  accident.  But  if 
we  can  observe  a  in  two  different 
comUnationa,  ah  e  and  a  dt  ;  and  if 
we  liiiaw,  or  can  discover,  tJiat  the 


the 


able,  after  detecting  the  anteoedent 
A,  to  prixluce  it  artifiuolly,  and  by 
finding  that  a  follows  it,  verify  the 
result  of  our  induction.  The  import- 
ance of  thus  reversing'tbe  proof  was 
Btrikiugly  manifested  tvhen  by  keep- 
ing a  phial  of  water  chatted  with 
siliceous  partioles  undisturbed  for 
years,  a  ohendst  (I  believe  _Dr.  Wnl-  . 
laston)  sucaecdeil  in  obtaining  ormtala 
of  quortK  ;  and  in  the  equally  intei^> 
ing  ex;i«rinient  in  which  Bir  James 
Hall  prodiiod  nrtifirial  marble  by  tha 
coolinc  of  its  materials  from  fusion 
under  immense  pressure  ;  two  admir- 
able examples  of  the  light  which  may 
■  thrown  tijioti  tbe  most  secret  piw- 
by  well-contrived 


rown  upon 
s  of  Natu 
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subject  t*)  very  considerable  doubt. 
Though  an  invariable,  it  may  not  be 
the  unconditional  antecedent  of  a, 
but  may  precede  it  as  day  precedes 
night  or  night  day.  This  uncertainty 
arises  from  the  impossibility  of  assur- 
ing ourselves  that  A  is  the  onZy  imme- 
diate antecedent  common  to  both  the 
instances.  If  we  could  be  certain  of 
having  ascertained  all  the  invariable 
antecedents,  we  might  be  sure  that 
the  unconditional  invariable  ante- 
cedent or  cause  must  be  found  some- 
where among  them.  Unfortunately 
it  is  hardly  ever  possible  to  ascertain 
all  the  antecedents,  unless  the  pheno- 
menon is  one  which  we  can  produce 
artificially.  Even  then,  the  difficulty 
is  merely  lightened,  not  removed : 
men  knew  how  to  raise  water  in 
pumps  long  before  they  adverted  to 
what  was  really-  the  operating  cir- 
cumstance in  the  means  they  em- 
ployed, namely,  the  pressure  of  the 
atmosphere  on  the  open  surface  of 
the  water.  It  is,  however,  much 
easier  to  analyse  completely  a  set 
of  arrangements  made  by  ourselves, 
than  the  whole  complex  mass  of  the 
agencies  which  nature  happens  to  be 
exerting  at  the  moment  of  the  pro- 
duction of  a  given  phenomenon.  We 
may  overlook  some  of  the  material 
circumstances  in  an  experiment  with 
an  electrical  machine  ;  but  we  shall, 
at  the  worst,  be  better  acquainted 
with  them  than  with  those  of  a 
thunderstorm. 

The  mode  of  discovering  and  prov- 
ing laws  of  nature,  which  we  have 
now  examined,  proceeds  on  the  follow- 
ing axiom.  Whatever  circumstances 
can  be  excluded,  without  prejudice  to 
the  phenomenon,  or  can  be  absent 
notwithstanding  its  presence,  is  not 
connected  with  it  in  tne  way  of  causa- 
tion. The  casual  circumstance  being 
thus  eliminated,  if  only  one  remains, 
that  one  is  the  cause  which  we  are 
in  search  of  :  if  more  than  one,  they 
either  are,  or  contain  among  them, 
the  cause  ;  and  so,  mutatis  mutandis, 
of  the  effect  As  this  method  pro- 
ceeds by  comparing  different  instances' 


to  ascertain  in  what  they  agree,  I  have 
termed  it  the  Method  of  Agreement ; 
and  we  may  adopt  as  its  regulating 
principle  the  following  canon  : — 

First  Canon. 

If  two  or  moj'e  instances  of  the  phe- 
nomenon under  investigation  have  only 
one  circumstance  in  coinmon,the  circum- 
stance in  which  alone  all  the  instances 
agree  is  the  cause  {or  effect)  of  the  given  ^ 
phetwtnenoii. 

Quitting  for  the  present  the  Method 
of  Agreement,  to  which  we  shall 
almost  immediately  return,  we  pro- 
ceed to  a  still  more  potent  instrument 
of  the  investigation  of  nature,  the 
Method  of  Difference.     .-    -• 

§  2;^^TfitneMethocu>f  Agreement, 
we  endeavoured  to  obtain  instances 
which  agreed  in  the  given  circum- 
stance but  differed  in^every  other :  in 
the  present  method  we  require,  on  the 
contrary,  two  instances  resembling 
one  another  in  every  other  respect, 
but  differing  in  the  presence  or 
absence  of  the  phenomenon  we  wish 
to  study.  If  our  object  be  to  discover 
the  effects  of  an  agent  A,  we  must 
procure  A  in  some  set  of  ascertained 
circumstances,  as  A  B  C,  and  having 
noted  the  effects  produced,  compare 
them  with  the  effect  of  the  remaining 
circumstances  B  C,  when  A  is  absent 
If  the  effect  of  A  B  O  is  a  &  c,  and  the 
effect  of  B  C,  6  c,  it  is  evident  that  the 
effect  of  A  is  a.  So  again,  if  we  be- 
gin at  the  other  end,  and  desire  to 
investigate  the  cause  of  an  effect  a, 
we  must  select  an  instance,  as  a  6  c,  in 
which  the  effect  occurs,  and  in  which 
the  antecedents  were  ABC,  and  wo 
must  look  out  for  another  instance  in 
which  the  remaining  circumstances, 
b  c,  occur  without  a.  If  the  antece- 
dents, in  that  instance,  are  B  C,  we 
know  that  the  cause  of  a  must  be  A : 
either  A  alone,  or  A  in  conjimction 
with  some  of  the  other  circumstances 
present. 

It  is  scarcely  necessary  to  give  ex- 
amples of  a  logical  process  tO  which 
we  owe  almost  all  the  iudvkft\i\N^  ^<:fcv« 


oliwEoiis  we  draw  in  curly  life.  When 
a  loan  it  nhot  thruugh  tile  heart,  it  is 
by  this  method  we  know  that  it  was 
the  giinBhot  wbtch  killed  him  :  for  he 
was  in  the  fqlneBB  oF  life  i  in  mediately 
before,  all  (urouuiBtaucca  baiug  the 
KAme,  except  the  wound. 

The  uuunia'implied  in  this  method 
are  evidently  the  following.  What- 
ever antecedent  oannot  be  excluded 
withont  prevtfnting  the  plienomenon, 
in  the  caUHe,    or  a  cenJltiun  of  thut 

can  be  eaotuded,  with  no  other  dif- 
ference in  the  anteuKlentit  than  the 
absence  of  a  particular  one,  ia  the 
effect  of  that  one.  Inateail  of  com- 
paring; different  inBtancen  of  a  ]ihe- 
uomeDon,  to  diacover  in  what  thny 
a^ree,  thia  method  compares  an  tn- 
xtaiice  of  its  occurrence  with  an 
iiutaooe  of  its  non-ocourronoe,  to  die- 
UOVer  in  what  they  differ.  The  canon 
which  IB  the  regulating  prinoiple  of 
the  Method  of  Difference  may  be  ex.- 
yrenned  an  foUown  ; — 

Bkookd  Canon. 
If  nn  in^aiKc  in  which  the  phe- 


aad  an  inatatKt  in  which  it  doet  not 
onur,  have  txtrg  eirasmitaace  in  tem- 
wion  taxt  one,  that  one  omurriag  oniy 
in  tht  fernifr;  the  cii'eumtlanct  i» 
which  alone  the  too  irutaaca  differ  it 
the  iffeet,  or  the  cauie,  or  an  imUa- 
pemaMe  pa?*  of  tlie  eavK,  of  the  phe- 

g  3.  The  two  metboda  which  we 
have  now  stated  have  many  featuiea 


of   resemblance,   L 


,   then 


many  distinctions  between  them. 
]J.itharemBtho.l«ofrfimiiio*ion,  Thij 
tfiTH  (employed  iti  the  theory  of  equa- 
tiiHiB  to  deuote  the  process  by  which 
■me  after  another  of  the  elementa 
of  a  qnestioii  is  excluded,  and  the 
Eotntion  made  to  dupend  on  the  re- 
lation between  the  Remaining  ele- 
ments only)  ia  well  suited  to  express 
the  operatioi;,  analogous  to  this, 
u'hich  has  been  imdentood  since  the 
time  of  liacon  to  Ijo  the  fonndntion  of 


■e  found  t( 


experimental  inquiry,  namely, 
Buocewive  excluaien  of  the 
circiimstancea  which  a 
cniipnny  a  phenumcn. 
instance,  in  order  to  : 
are  those  among  them  which  can  be 
absent  consistently  with  the  existence 
of  the  phenomenon.  The  Method  of 
Agreement  Ktaudd  on  the  ground  that 
wliat«ver  can  be  eliminated  ji  notv 
connected  with  the  phenomenon  by  \ 
any  law.  The  Method  of  Difference 
liiiB  for  its  foundation,  that  whatever 
cannot  be  eliminated  is  connected 
with  the  phenomenon  by  a  law. 

Of  these  methods,  that  of  Differ- 
ence is  more  particulkrly  a  method  of 
artificial  experimait ;  while  that  of 
Agreement  ia  more  especially  the  re- 
iMinrce  employed  where  experimenta- 
tion is  impDsaible.  A  few  refleotionB 
will  prove  the  fact,  and  point  out  the 
reason  of  it. 

It  is  inherent  in  tlie  peculiar  char- 
acter  of  the  Method  of  Difference 
that  the  nature  of  the  combiiiatiDns 
which  it  requires  is  much  more  strictly 
deliiied  than  in  tlie  Method  ul  Agree- 
ment. The  two  inetanoea  which  are 
to  be  compaied  with  one  another 
must  be  exactly  similar  in  all  cirellm- 
stanoes  exce]>t  the  one  which  we  are 
attempting  to  investigate  :  they  mnat 
be  in  the  relation  of  A  B  C  and  B  C,  or 
of  n  A  c  and  be.  It  ia  true  that  this 
aimilarity  of  circumstances  needs  not 
extend  to  snch  as  are  already  known 
to  be  immaterial  to  the  result.  And 
of  most  phenomena  v 


experience,  that  most  c 
phenomena  of  the  nniveree  may  be 
either  p'esent  or  luisent  without  affect- 
ing the  given  phenomenon  ;  or,  if  pie- 
Bent,  are  present  indifferently  wlien 
the  phenomenon  does  not  happen  and 
wh^n  it  does.  Still,  even  limiting  the 
identity  which  ia  required  between 
the  two  instances,  A  S  G  and  B  C,  to 
snch  eiveinnstoneBa  as  are  not  already 
known  to  be  indifferent ;  it  is  very 
seldom  that  nature  affords  two  in- 
Htaucea,  of  whidi  we  can  be  asBured 
that  they  sbind  in  thix  pn'oise  rp!a- 
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tion  to  one  another.  In  the  spon- 
taneous operations  of  nature  there  is 
generally  such  complication  and  such 
obscurity,  they  are  mostly  either  on 
so  overwhelmingly  large  or  on  so  in- 
accessibly minute  a  scale,  we  are  so 
ignorant  of  a  great  part  of  the  facts 
which  really  take  place,  and  even 
those  of  which  we  are  not  ignorant 
are  so  multitudinous,  and  therefore  so 
seldom  exactly  alike  in  any  two  cases, 
that  a  spontaneous  experiment,  of  the 
kind  required  by  the  Method  of  Dif- 
ference, is  commonly  not  to  be  found. 
When,  on  the  contrary,  we  obtain  a 
phenomenon  by  an  artificial  experi- 
ment, a  pair  of  instances  such  as  the 
method  requires  is  obtained  almost  as 
a  matter  of  course,  provided  the  pro- 
cess does  not  last  a  long  time.  A 
certain  state  of  surrounding  circum- 
stances existed  before  we  commenced 
the  experiment ;  this  is  B  0.  We 
then  introduce  A ;  say,  for  instance, 
by  merely  bringing  an  object  from 
another  part  of  the  room,  before  there 
has  been  time  for  any  change  in  the 
other  elements.  It  is,  in  short,' (as  M. 
Comte  observes,)  the  very  nature  of 
an  experiment  to  introduce  into  the 
pre-existing  state  of  circumstances  a 
change  perfectly  definite.  We  choose 
a  previous  state  of  things  with  which 
wc  are  well  acquainted,  so  that  no 
imforeseen  alteration  in  that  state  is 
likely  to  pass  unobserved ;  and  into 
this  we  introduce,  as  rapidly  as  pos- 
sible, the  phenomenon  which  we  wish 
to  study ;  so  that  in  general  we  are 
entitled  to  feel  complete  assurance 
that  the  pre-existing  state,  and  the 
state  which  we  have  produced,  differ 
in  nothing  except  the  presence  or  ab- 
sence of  that  phenomenon.  If  a  bird 
is  taken  from  a  cage,  and  instantly 
plunged  into  carbonic  acid  gas,  the 
experimentalist  may  be  fully  assured 
(at  all  events  after  one  or  two  repeti- 
tions) that  no  circumstance  capable  of 
causing  suffocation  had  supervened 
in  the  interim,  except  the  change 
from  immersion  in  the  atmosphere  to 
immersion  in  carbonic  acid  gas.  There 
is  one  doubt,  indeed,  which  may  re- 


main in  some  cases  of  this  descrip- 
tion ;  the  effect  may  have  been  pro- 
duced not  by  the  change,  but  by  the 
means  employed  to  produce  the 
change.  The  possibility,  however,  of 
this  last  supposition  generally  admits 
of  being  conclusively  tested  by  other 
experiments.  It  thus  appears  that  in 
the  study  of  the  various  kinds  of 
phenomena  which  we  can,  by  our 
voluntary  agency,  modify  or  control, 
we  can  in  general  satisfy  the  requisi- 
tions of  the  Method  of  Difference ; 
but  that  by  the  spontaneous  opera- 
tions of  nature  those  requisitions  are 
seldom  fulfilled. 

The  reverse  of  this  is  the  case  with 
the  Method  of  Agreement,  We  do 
not  here  require  instances  of  so  special 
and  deteiminate  a  kind.  Any  in- 
stances whatever,  in  which  nature 
presents  us  with  a  phenomenon,  may 
be  examined  for  the  purposes  of  this 
method;  and  if  -all  such  instances 
agree  in  anything,  a  conclusion  of 
considerable  value  is  already  attained. 
We  can  seldom,  indeed,  be  sure  that 
the  one  point  of  agreement  is  the  only 
one ;  but  this  ignorance  does  not,  as 
in  the  Method  of  Difference,  vitiate 
the  conclusion ;  the  certainty  of  the 
result,  as  far  as  it  goes,  is  not  affected. 
We  have  ascertained  one  invariable 
antecedent  or  consequent,  however 
many  other  invariable  antecedents  or 
consequents  may  still  remain  unascer- 
tained. If  A  B  C,  A  D  E,  A  F  G, 
are  all  equally  followed  by  a,  then  a 
is  an  invariable  consequent  of  A.  If 
ahCtadey  afg^  all  number  A  among 
their  antecedents,  then  A  is  connected 
as  an  antecedent,  by  some  invariable 
law,  with  a.  But  to  determine  whe- 
ther this  invariable  antecedent  is  a 
cause,  or  this  invariable  consequent 
an  effect,  we  must  be  able,  in  addition, 
to  produce  the  one  by  means  of  the 
other ;  or,  at  least,  to  obtain  that 
which  alone  constitutes  our  assurance 
of  having  produced  anything,  namely, 
an  instance  in  which  the  effect,  a,  has 
come  into  existence,  with  no  other 
change  in  the  pre-existing  cmksvscc^- 
stances  than  the  QydOA\>\oTv  q»1  K.     ^^'^ 


this,  if  ire  can  do  it,  i»  aa  apiiliciition 
of  the  Method  of  Differunci;,  nut  of 
the  Method  of  Agreeiiient. 

It  thua  aiipeors  to  be  by  the  Method 
r  of  Difference  bJodb  that  we  can  evpr, 
T  ill  the  wny  of  diraot  eiperience,  arrive 
with  cert»Tity  at  caiuea  The  Method 
U  of  Agreenieiit  leade  only  to  laws  of 
I  pheaoiiienH,{aaSDQiewriterB  call  them, 
I  bat  inqiroperly,  since  lawa  of  cauaation 
I  nre  also  ia.*is  ol  pheiiumeua,)  that  is, 
tu  tuiifornuties,  which  either  nre  not 
lawH  uf  dkiuation,  or  in  which  the 
questioii  of  oauwtioB  ntuet  for  the 
preemt  renuin  undecided.  The 
Method  of  Agreement  ia  chieSy  to 
be  resorted  to  as  a  lueana  of  Euggeat- 
iii<r  applications  of  the  Method  of 
DiSerLncu,  (iia  ia  the  Uat  exumple  the 
compuri^ii  of  A  B  C,  AD  E,  A  r  G, 
suggested  that  A  was  the  outeoedent 
on  which  to  try  the  experiment 
whether  it  could  prodi  "       '   


I    the 


Method  of  Difference  is  impracti- 
cable  ;  vhiuh,  as  we  before  sboived, 
generaJI}'  anaes  from  the  inipoaaibility 
of  ortitwially  producing  the  pheno- 


L 


-a  .iji  gp)l"pa 


utetc  laWB. 

§  4-'  There  tre,  Tiowever,  many 
cases  in  which,  though  our  power  of 
producing  the  [dieiiaineiion  ia  com- 
plete, the  Method  of  Diffarenoe  either 
cannot  be  niiide  available  at  all,  or 
not  without  a  previous  einployineut 
of  the  Method  of  Agreement  This 
occun  when  the  agency  by  which  we 

that  of  one  single  antecedent,  but  a 
cuuibinatiun  of  uiitecedeiitx,  which  vrc 


hare  no  pnwer  of  separating  fmra 
eiwh  other  and  exhibiting  apart,  For 
inataooe,  sujqiOBe  the  subject  oE  in- 
ijuiry  to  be  the  cause  of  the  douMe 
refraction  of  light.  We  can  produce 
this  phenoznenoQ  at  pleaaure  by  eJn. 
ploying  imy  one  of  the  many  sub- 
stances which  are  known  to  refiact 
light  in.  that  peculiar  manner.  But 
if,  taking  one  of  those  eubatancea,  as 
Iceland  spar,  for  exnnjple,  we  wish  to 
determine  on  which  of  the  properties 
of  Iceland  spar  thia  remark^jle  phe- 
nomenon depends,  we  can  moke  no 
use  for  that  punioee  of  the  Method 
of  Difference ;  for  we  cannot  find 
another  snbatance  prociaely  resanj- 
bling  Iceland  spar  except  in  sniua 
one  property.  The  only  mode,  thei«- 
fore,  of  prosecuting  thia  inquiry  in 
that  aiiorded  i^  the  Method  of  Agi-aa- 
uient;  by  which,  in  fact,  through  w> 
comparison  of  all  the  known  aub- 
BtarioeB  which  have  the  proper^  of 
doubly  refraoting  light,  it  was  ascer- 
tained that  they  i^ree  in  the  circuiD- 
stance  of  being  crystalline  substsnoes ;  - 
and  though  the  converse  does  not  bold, 
though  ;Jl  crystalline  substances  have 
not  the  propert;  of  double  refraction, 
it  was  concluded,  with  reasou,  that 
tliere  is  a  ititX  connection  betweon 
these  two  properties ;  that  eltlier 
clyatnlline  struuture,  or  tJie  catue 
which  givei  rise  to  that  stnieture,  j 
ia  one  of  the  condition:!  of  double  [ 


Out  of  tl)is  employment  of  the 
Method  of  Agreement  arises  a  pecu- 
liar modi  iicatian  of  that  niethod,  wbioh 
ia  sometimes  of  great  avail  in  tha 
investigation  of  nature.  In  cmm 
similar  Ut  the  above,  in  which  it  is 
unt  possible  to  obtain  the  precise  pair 
of  instances  which  our  second  canun  -^ 
requires — instanoes  agreaiug  in  every  ' 
nnteoedsit  except  A,  or  in  every  con- 
sequent except  a — we  may  yst  be  siAa, 
by  a  double  employment  of  the  Me- 
thod of  Agreement,  to  disoover  ia 
what  the  instances  which  oontun  A 
or  a  differ  from  those  which  do  nob 

If  wc  oouipare  various  iaatances  in 
which  II  occiira,  and  fiinl  that  they 
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all  have  ia  comiuoti 
A,  and  (as  far  an  can  be  observed)  no 
other  circuniatance,  the  Method  of 
Agreement,  so  far,  bears  testimony 
to  a  connectioQ  betwt^ii  A  a(id  a. 
In  order  to  convert  this  evidence  of 
conneotiiin  into  proof  of  causation  by 
the  direct  Method  of  Difference,  vie 
ought  to  be  able,  in  some  one  of  these 
inrtaDcea,  be,  for  eiample,  A  B  C,  lo 
leave  out  A,  and  observe  wbetlier  by 
doing  so  a  ia  prevented.  Now  sup- 
posing [what  ia  often  the  cose)  that 

experiment,  yet,  provided  we  can  by 
any  means  discover  what  would  be 
its  result  if  we  could  tiy  it,  the  ad- 
vantage will  be  the  sanie.  Suppose, 
then,  that  as  we  ptevjoualy  Bxaniined 
a  variety  of  instanceH  in  which  a  oc- 
curred, and  found'  them  to  agree  in 
containing  A,  so  we  now  observe  a 
variety  of  instances  in  which  a  does 
not  occur,  and  find  them  agree  in  not 
containing  A  ;  which  estidjliahea,  by 
the  Method  of  Agreement,  the  some 
connection  between  the  al»ence  of  A 
and  the  absence  of  a,  which  was  before 
established  between  their  presence. 
As,  then,  it  had  been  shown  that 
whenever  A  is  present  a  is  present, 
so  it  being  now  shown  that  when  A 
is  taken  away  a  is  removed  along 
with  it,  we  have  by  the  one  proposi- 
tion A  B  C,  a  6  c,  by  the  other  B  C, 
b  c,  the  positive  and  negative  in- 
stances which  the  Method  of  Differ- 

This  method  may  be  called  the 
Indirect  Method  of  Difference,  or 
the  Joint  Method  of  Agreement  and 
Difference,  and  consists  in  a  double 
employment  of  the  Method  of  Agree- 
ment, each  proof  being  independent 
of  the  other,  and  corroborating  it 
Bnt  it  is  not  equivalent  to  a  proof  by 
the  direct  Method  of  Difference.^jFor 
the  requisitions  of  the  Method  ofDif- 
ference  are  not  satisfied  unless  we 
can  be  quite  sure  either  that  the  in- 
stances affirmative  of  a  agree  in  no 
antecedent  whatever  but  A,  or  that 
the  instances  negative  of  a  agree  in 
nothing  but  the  negation  of  A.     Now 


if  it  were  possible,  which  it  never  is, 
to  have  this  assurance,  we  should  not 
need  the  joint  method  ;  for  either  of 
the  two  seta  of  instances  separately 
would  then  be  sufficient  to  prova 
causation.  This  indirect  method, 
theiefore,  con  only  be  regarded  as  » 
great  extension  and  improvement  of 
the  Method  of  Agreement,  but  not 
as  participating  in  the  more  oogent 
nature  of  the  Method  of  Difference^ 
The  following  may  be  staled  oh  its 

Third  Oamoh. 

If  (luo  or  more  inManctt  in  vikich 
the  phenomenoa  oecure  have  only  one 
circuiMianee  in  common,  whUe  too  m- 
iHori!  inOatuu  in  vihkh  it  does  not 
occur  have  nothing  in  common  *ave  the 
abKJKe  of  that  circumttarux,  the  cfr- 
cumtiance  in  tnhick  alone  the  tico  tela 
of  instances  differ  w  the  ^ect,  or  the 
rotiw,  or  on  imiitpenaable  part  of  the 
caatf,  of  the  phenomenon. 

We  shall  presentlyaee  that  the  Joint  1 
Method  of  Agreement  and  DiSerenoo  | 
1  another  respect  not  yet 
an  improvement  upon  I 
Method  of  Agreement,  \ 
namely,  in  being  unaffected  by  a  1 
characteristic  imperfection  of  that  A 
method,  the  nature  of  which  still 
remaina  to  be  pointed  out.  But  aa 
we  cannot  enter  into  this  exposition 
without  introducing  a  new  element 
of  complexity  into  this  long  axtA  in- 
tricate discussion,  I  shall  postoone  it 
to  a  subsequent  chapter,  and  shall  at 
once  proceed  to  a  statement  of  two 
other  methods,  which  will  complete 
the  enumeration  of  the  means  which 
mankind  possess  for  exploring  the  laws 
of  nature  by  specific  oiiservatian  and 
experience.  . 

g  5.  The  first  of  theseblib  been 
aptly  denominated  the  Method  of  Re- 
sidues. Its  principle  is  very  simple. 
Subducting  from  any  given  pheno- 
menon all  the  portions  which,  by 
virtue  of  preceding  inductions,  can 
be  Bswgned  to  known  causes,  the  re- 
munder  will  be  t.YiB  ^^ecX.  lA   'Cob 


adverted  t 


aft,  iKiJW 

antecedetita  which  hriA  lieen  over- 
looked, ur  lit  wliich  the  effect  wu  as 
yet  an  unknown  quantity. 

Suppcise,  as  before,  that  we  have 
the  antecedetita  ABC,  fallowed  by 
the  cunsequenta  a  b  e,  and  that  by 
previous  induotiona  (founded,  wo  wiU 
Buppose,  on  the  Method  of  Difference) 
we  hHve  ascertained  the  cnusea  of  some 
vC  these  effecta,  or  the  ellecta  of  Bome 
Df  tliese  cauBea ;  and  are  thence  ap- 
prised that  the  effect  at  A  is  a,  and 
tluit  the  effect  of  B  is  {>.  Subtraoting 
the  aam  of  ttieae  effuotB  from  the  total 
plienomeDon,  thtaa  reinaJna  e,  which 
iiitw,  without  any  freah  exnenmenta, 
we  rosy  know  to  be  the  effect  of  0. 
Tliia  Mettujd  of  Reeiduea  is  in  truth 
a  peculiar  modiBcation  of  the  Metliod 
of  Uitfei'enoe.  If  the  infltsuce  ABC, 
a  b  f,  coukl  have  been  compared  with 
a  Hiiigle  inntance  A  IJ,  n  5,  we  Bhould 
have  proved  C  to  bo  the  cause  a£  c, 
by  the  common  pnjcese  uf  the  Method 
of  Difference.  In  the  present  caa<\ 
liowever,  instead  of  a  aingla  inatancn 
A  B,  we  have  had  to  stud;  eeparately 
the  causes  A  and  B,  and  to  infer  from 
the  effects  which  they  produue  sepiir- 
fttely  what  effect  they  mvist  produce 
in  the  case  ABC  whtirc  they  act  to- 
gether. Of  the  two  instances,  thore- 
fora,  which  the  Mcthoil  of  Difference 
iequiiBB,~'the  one  positive,  the  other 
negative, — the  negative  one,  or  that 
in  which  the  given  phenomenon  ia 
absent,  is  not  the  direct  result  of 
oljservation  and  espuriment,  but  hue 
Ijeen  arrived  at  by  deduction.  An 
one  of  the  foram  of  the  Method  of 
Difference,  the  Method  of  Realdnea 
partake!  of  its  riRomuB  certainty,  pro- 
vided the  previovis  inductionB,  those 
which  ga,ve  the  effects  of  A  and  3, 
were  obtained  by  the  aaiue  infallible 
method,  and  provided  we  are  certain 
that  Cis  the  DiiZ^  antecedent  to  wliich 
the  reaidual  phenomenon  e  can  be  re- 
ferred ;  the  only  agent  of  which  we 
had  not  already  calculated  and  aub- 
ducted  the  effect.  But  as  we  can 
never  be  quite  certain  of  thin,  the 
evidence  derived  fioni  the  Method  of 
Risiiluci  ir)  nut  cuinUtte  iiiilesa  we 


can  obtain  C  artificially  and  try  It  sepa- 
rately, or  nnleas  ita  agency,  when  once 
suggested,  can  be  accounted  for,  and 
proved  deductively,  from  known  lawa. 
Even  with  th(»e  reservationa,  tha 
Method  of  Keaidnee  ia  one  of  the  most 
important  ajoong  out  instruments  of 
diwaivery.  Of  nil  the  methods  of  in- 
vestigating  Inwa  of  nature,  thia  ia  the 
moat  fertdo  in  nnuxpected  residts  : 
often  informing  ua  of  sequences  in 
which  neither  the  cause  nor  the  tiBeet 
were  sufficiently  conspicuous  to  at- 
tract of  tliematdvBB  the  attention  of 
obaervera.  The  agent  C  mft^  bo  ai 
ubacure  ciroumstance,  not  likely  t 
have  been  perceived  tmlcsa  sought 
for,  nor  likely  to  have  been  sought 
for  untU  attention  had  been  awakened 
by  the  insufficiency  of  the  obvious 
causes  to  account  for  the  whole  ' 
the  effect     And  e  nuiy  be  so  di 

rised  by  Ita  intermixture  with  a  and 
,  that  it  would  Boaroely  have  jjre- 
sented  ibtelf  spontaneously  as  a  sub- 
ject of  8e]mnite  atudy-  Of  theae  naea 
of  the  method  we  shall  presently  cite 
some  remarkable  exainplea.  The  canon 
of  the  Method  uf  Besidues  is  as  fol- 

Fot'RTH  Cakos. 
SiiMiict  from  ang  pienomatoji  mieA 
part  as  it  tnomn  bg  prerioiu  inrfdn-  ' 
tioia  to  be  llit  qfkf  of  certain  titde- 1 
cedeiilt,  and  t}ie  rtaidae  of  the  plieno-  I 
inenoK  ia  the  ^ect  of  tlK  remaiifinff 
atileeedeiiii.  • ' 

which  it  is  itnpracticahle  to  ascertain 
by  any  of  the  three  methods  wliich 
I  liHVH  attempted  to  chamcteriso, 
namely,  the  laws  of  those  Permanent 
Caoses,  or  indeetructtble  natural 
agents,  which  it  ia  impoasible  either 
to  exclude  or  to  iaolute ;  which  we 
can  neither  hinder  from  being  pre- 
sent, nor  contrive  that  they  shall  be 
present  alone.  It  would  iqtpear  at 
flrst  aight  that  we  coidd  by  no  nieans 
separate  the  effects  of  theaa  agents 
from  the  effects  of  thoae  other  pheno- 
mena with  which  they  cannot  be  pre- 
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vented  from  co-existing.  In  respect, 
indeed,  to  most  of  the  permanent 
causes,  no  such  difficulty  exists ;  since, 
though  we  cannot  eliminate  them  as  co- 
existing facts,  we  can  eliminate  them 
as  influencing  agents,  by  simply  trying 
our  experiment  in  a  local  situation 
beyond  the  limits  of  their  influence. 
The  pendulum,  for  example,  has  its 
oscillations  disturbed  by  the  vicinity 
of  a  mountain  :  we  remove  the  pen- 
dulum to  a  sufficient  distance  from 
the  mountain,  and  the  disturbance 
ceases :  from  these  data  we  can  de- 
termine by  the  Method  of  Difference 
the  amount  of  effect  due  to  the  moun- 
tain ;  and  beyond  a  certain  distance 
everything  goes  on  precisely  as  it 
would  do  if  the  mountain  exercised 
no  influence  whatever,  which,  accord- 
ingly, we,  with  sufficient  reason,  con- 
clude to  be  the  fact. 

The  difficulty,  therefore,  in  apply- 
ing the  methods  already  treated  of  to 
determine  the  effects  of  Permanent 
Causes,   is  confined  to  the   cases  in 
which  it  is  impossible  for  us  to  get 
out  of  the  local  limits  of  their  influ- 
ence.   The  pendulum  can  be  removed 
from  the  influence  of  the  mountain, 
but  it  cannot  be  removed  from  the 
influence  of  the  earth :    we  cannot 
take  away  the  earth   from  the  pen- 
dulum, nor  the   pendulum  from  the 
earth,  to  ascertain  whether  it  would 
continue  to  vibrate  if  the  action  which 
the  earth  exerts  upon  it  were  with- 
drawn.    On  what  evidence,  then,  do 
we  ascribe  its  vibrations  to  the  earth's 
influence?     Not  on  any  sanctioned 
by  the  Method  of  Difference ;   for 
one  of  the  two  instances,  the  negative 
instance,   is  wanting.     Nor   by  the 
Method   of   Agreement ;  for  though 
all  pendulums  agree  in  this,  that  dur- 
ing their  oscillations  the  earth  is  al- 
ways present,  why  may  we  not  as 
well  ascribe  the  phenomenon  to  the 
sun,  which   is  equally  a  co-existent 
fact  in  all  the   experiments?    It  is 
evident  that  to  establish  even  so  simple 
a  fact  of  causation  as  this,  there  was 
required  some  method  over  and  above 
those  which  we  have  yet  examined. 


As  another  example,  let  11s  take 
the    phenomenon    Heat.       Indepen- 
dently of  all  hypothesis  as  to  the  real 
nature  of  the  agency  so  called,  this 
fact  is  certain,  that  we  are  unable 
to  exhaust  any  body  of  the  whole  of 
its  heat.     It  is  equally  certain  that 
no  one  ever  perceived  heat  not  eman- 
ating from  a  body.    Being  miable, 
then,  to  separate  Body  and  Heat,  we 
cannot  effect  such  a  variation  of  cir- 
cumstances as  the    foregoing    three 
methods  require ;   we   cannot  ascer- 
tain, by  those  methods,  what  portion 
of  the  phenomena  exhibited  by  any 
body  is  due  to  the  heat  contained  in 
it.     If  we  could  observe  a  body  with 
its  heat,  and  the  same  body  entirely 
divested    of    heat,   the    Method    pt 
Difference  would  show  the  effect  due 
to  the  heat,  apart  from  that  due  to 
the  body.     If  we  could  observe  heat 
under  circumstances  agreeing  in  no- 
thing but  heat,  and  therefore  not  char- 
acterised also  by  the  presence  of  a 
body,  we  could  ascertain  the  effects 
of  heat,  from  an  instance  of  heat  with 
a  body  and  an  instance  of  heat  with- 
out a  body,  by  the  Method  of  Agree- 
ment ;  or  we  could  determine  by  the 
Method  of  Difference  what  effect  was 
due  to  the  body,  when  the  remainder 
which  was  due  to  the  heat  would  be 
given  by  the  Method  of  Residues. 
But  we  can  do  none  of  these  things  ; 
and  without  them  the  application  of 
any  of  the  three  methods  to  the  solu- 
tion of  this  problem  would  be  illusory. 
It  would  be  idle,  for  instance,  to  at- 
tempt to  ascertain  the  effect  of  heat 
by  subtracting  from  the  phenomena 
exhibited  by  a  body  all  that  is  due 
to  its  other  properties ;   for   as  we 
have  never  been  able  to  observe  any 
bodies  without  a  portion  of  heat  in 
them,  effects  due  to  that  heat  might 
form  a  part  of  the  very  results  which 
we  were  affecting  to  subtract  in  order 
that  the  effect  of  heat  might  .be  shown 
by  the  residue. 

If,  therefore,  there  were  no  other 
methods  of  experimental  investiga- 
tion  than  these  three,  we  showXd  V>fe 
unable  to  dot^xmSjaa  VJaa  ^^m^\»  ^^>sk 


1  hent  f 


ciuHe.     But 

Though  wo  caniiot 
exclude  on  uitecedent  nltogethor,  we 
may  be  able  to  produce,  of  natnre 
may  produce  for  nn,  eame  modification 
in  it.  By  a  modiBcaCion  ia  here 
meant  a  change  in  it,  not  amounting 
to  its  total  removal.  If  Bomo  modi- 
iication  in  the  antecedent  A  ia  always 
followed  by  a  change  in  the  cunee- 
quent  a,  the  other  conspquenta  b  and 

if  every  change  in  a  ia  found  to  have 
been  preceded  by  some  muditicatioQ 
in  A,  none  being  obaurvablB  in  any 
of  the  otbec  antecedents ;  we  may 
safely  conclude  that  a  is,  wholly  or 
in  cart,  an  offoot  trapeablo  to  A,  or 
at  leaat  in  aome  way  connected  with 
it  through  causation.  For  example, 
in  the  caei;  of  beat,  though  we  can- 
not expel  it  altcsether  from  any 
body,  WB  can  modify  it  in  quantity, 
we  can  increase  or  dimioiah  it ;  and 
doing  so,  we  find  by  the  vaiioua 
methods  of  exppriiijeiitjition  or  obser- 
vation already  truatc-d  of,  lliat  mnAi 
iucreaae  or  diniiuutiiin  ..f  beat  is  fol- 
lowed by  expansion  or  cutntroetion  of 
the  body.  lu  this  ma,niiet  wu  arrive 
at  the  conclusion,  othei'wise  unattain- 
able by  UB^  that  one  of  thn  effects  of 
heat  i«  to  enlarge  the  dimonaiona  of 
iwdiea  1  dr  what  ia  the  aanie  thing  in 
other  words,  to  widen  the  diatancea 
between  their  pHrticIea; 

A  change  hi  a  thiii^,  not  amounting 
to  ita  total  removal,  ^iot  is,  a  change 
wliich  leaves  it  atill  the  aome  thing 
it  waa,  must  be  a  change  either  in  ita 
quantity,  or  in  some  of  ita  variable 
relations  to  other  things,  of  which 
variable  relations  tbo  principal  is  ita 
position  in  sjiaoe.  In  the  previous 
example,  the  modification  which  waa 
produced  in  the  anteoedent  woa  an 
nttemtion  in  its  quantity.  Let  ua 
now  suppose  the  question  to  be,  what 
influence  the  moon  exerta  on  the  sur- 
face of  the  earth.  We  cannot  try  an 
experiment  in  the  absence  of  the 
moon,  soaato  observe  what  terrestrial 
piienomena  her  aiiuiliilatiun  would 
J>nt  an  cud  to  ;  but  M'lieu  wa  find  that 


all  the  variations  in  the  pniltlim  of 
followed  by  cilrreapnnd- 
a  in  the  time  and  placn 
of  high  water,  the  place  being  always 
either  the  part  of  the  earth  which  is 
nearest  to,  or  that  which  in  moat  re- 
mote from,  the  moon,  we  have  ampie 
evidence  that  the  moon  ta,  whoiljr  of 
partially,  the  cause  which  determmea 
the  tidra.  It  very  commonly  hapjiena, 
as  it  does  m  ttua  instance,  that  the 
r.'vriations  of  an  effect  are  correspon- 
dent, or  analogous,  to  those  of  ita 
cause ;  oa  the  moon  moves  fartFier 
towards  the  east,  the  high- water  pcdnt 
does  the  same :  but  this  is  not  an  in- 
diapensable  condition,  as  maybe  seen 
in  the  same  example  ;  for  along  with 
that  high-water  point  there  is  at  the 
same  instant  another  high- water  point 
diaraetricully  cq>poaite  to  it, and  which, 
therefore,  of  necessity,  moves  towards 
the  west,  ad  the  moon,  fdlowed  by 
the  nearer  of  the  tide-ivaves,  odvancoB 
towards  the  east ;  and  yet  both  tJieso 
[notions  are  eipiaQy  effects  of   tlie 

That  the  osfiillationa  of  the  pendu- 
lum aie  caused  by  the  earth  is  proved 
by  similar  evidence.  Those  oscillationB 
take  place  between  equidistant  points 
on  t£e  two  aides  of  a  line,  which, 
being  perpendionlar  to  the  earth, 
varies  with  every  variation  in  the 
earth's  position,  either  in  spftce  at 
relatively  to  the  object.  Speaking 
accurately,  we  only  know  by  the 
method  now  characterised  that  all 
terrestrial  bodies  tend  to  the  euih, 
and  not  to  soma  unknown  fixed  point 
lying  in  the  same  direction.  In  every 
twenty-four  hoofs,  by  the  earths 
rotation,  the  lino  drawn  from  the 
body  at  right  angles  to  the  eaitb 
coincides  successively  with  all  the 
radii  of  a  drclo,  and  in  the  course  of 
six  months  the  place  of  that  cirole 
variea  by  nearly  two  hundred  millions 
of  milea  ;  yet  in  all  these  changes  of 
the  earth^H  position,  the  line  In  wMcn. 
bodies  tend  to  fall  continues  to  be 
Irected   towards   it  -.    which  proves 
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fancied  by  some,  to  a  fixed  point  of 
space. 

The  method  by  which  these  re- 
sults were  obtained  may  be  termed 
the  Method  of  Concomitant  Varia- 
tions :  it  is  regulated  by  the  following 
canon : — 

Fifth  Canon. 
WJiatever  pJienomenon  varies  in  any 
manner  whenever  another  phenomenon 
varies  in  some  particular  manner,  is 
either  a  cause  or  an  effect  of  that  phenO' 
menon,  or  is  connected  with  it  through 
some  fact  of  causation. 

The  last  clause  is  subjoined  because 
it  by  no  means  follows,  when  two 
phenomena  accompany  each  other  in 
their  variations,  that  the  one  is  cause 
and  the  other  effect.  The  same  thing 
may,  and  indeed  must  happen,  sup- 
posing them  to  be  two  diif erent  effects 
of  a  conmion  cause :  and  by  this 
method  alone  it  would  never  be  pos- 
sible to  ascertain  which  of  the  sup- 
positions is  the  thie  one.  The  only 
way  to  solve  the  doubt  would  be  that 
which  we  have  so  often  adverted  to, 
viz.  by  endeavouring  to  ascertain 
whether  we  can  produce  the  one  set 
of  variations  by  means  of  the  other. 
In  the  case  of  heat,  for  example,  by 
increasing  the  temperature  of  a  body 
we  increase  its  bulk,  but  by  increas- 
ing its  bulk  we  do  not  increase  its 
temperature  ;  on  the  contrary,  (as  in 
the  rarefaction  of  air  under  the  re- 
ceiver of  an  air-pump,)  we  generally 
diminish  it :  therefore  heat  is  not  an 
effect,  but  a  cause,  of  increase  of  bulk. 
If  we  cannot  ourselves  produce  the 
variations,  we  must  endeavour,  though 
it  is  an  attempt  which  is  seldom  suc- 
cessful, to  find  them  produced  by 
nature  in  some  case  in  which  the  pre- 
existing circumstances  are  perfectly 
known  to  us. 

It  is  scarcely  necessary  to  say,  that 
in  order  to  ascertain  the  uniform  con- 
comitants of  variations  in  the  effect 
with  variations  in  the  cause,  the  same 
precautions  must  be  used  as  in  any 
other  case  of  the  determination  of 
an  invariable  sequence.     We  must 


endeavour  to  retain  all  the  other 
antecedents  unchanged,  while  that 
particular  one  is  subjected  to  the 
requisite  series  of  variations ;  or,  in 
other  words,  that  we  may  be  war- 
ranted in  inferring  causation  from 
concomitance  of  variations,  the  con- 
comitance itself  must  be  proved  by 
the  Method  of  Difference. 

It  might  at  first  appear  that  the 
Method  of  Concomitant  Variation&r 
assumes  a  new  axiom,  or  law  of 
causation  in  general,  namely,  that 
every  modification  of  the  cause  is 
followed  by  a  change  in  the  effect. 
And  it  does  usually  happen  that  when 
a  phenomenon  A  causes  a  phenomenon 
a,  any  variation  in  the  quantity  or  in 
the  various  relations  of  A  is  uniformly 
followed  by  a  variation  in  the  quan- 
tity or  relations  of  a.  To  take  a 
familiar  instance,  that  of  gravitation. 
The  sun  causes  a  certain  tendency  to 
motion  in  the  earth ;  here  we  have 
cause  and  effect ;  but  that  tendency 
is  toicards  the  sun,  and  therefore 
varies  in  direction  as  the  sun  varies 
in  the  relation  of  position  ;  and  more- 
over the  tendency  varies  in  intensity, 
in  a  certain  numerical  correspondence 
to  the  sun's  distance  from  the  earth, 
that  is,  according  to  another  relation 
of  the  sun.  Thus  we  see  that  there 
is  not  only  an  invariable  connection 
between  the  sun  and  the  earth's 
gravitation,  but  that  two*of  the  rela- 
tions of  the  sun,  its  position  with 
respect  to  the  earth  and  its  distance 
from  the  earth,  are  invariably  con- 
nected as  antecedents  with  the  quan- 
tity and  direction  of  the  earth's  gravi- 
tation. The  cause  of  the  earth's 
gravitating  at  all  is  simply  the  sun  ; 
but  the  cause  of  its  gravitating  with 
a  given  intensity  and  in  a  given 
direction  is  the  existence  of  the  sun 
in  a  given  direction  and  at  a  given 
distance.  It  is  not  strange  that  a 
modified  cause,  which  is  in  truth  a 
different  cause,  should  produce  a  dif- 
ferent effect. 

Although  it  is  for  the  most  part 
true  that  a  modification  of  the  cau&« 
is  followed  by  &  T[icA\&ft«^.ViXv.  ^^  ^^ 


effect,  the  Method  of  Ckmcotuitaut 
Variations  iloea  not,  however,  pre- 
suppose this  OH  an  axitim.  It  only 
rHjukea  the  coDvente  [>ropoaition, 
that  anything  on  whose  modiocatiinia, 
inodifiuationa  ut  au  effect  are  invari- 
ably ooiuHxiuent,  iiiust  be  the  cause 
(or  oouneuted  with  the  cause)  of  that 
effect ;  a  ptopueitiuD,  tiie  truth  (if 
uhich  in  evident ;  Eur  if  the  thing 
it«clf  had  no  influenoe  on  the  effett, 
neither  could  the  moilificatiuna  of  the 
thing  liave  any  influence.  If  the 
stars  have  nu  power  over  the  f urtunea 
of  itiHuWinil,  it  is  implied  in  the  very 
temu  that  the  coojuiiDtioiiH  or  oppo- 
sitkuis  of  different  Htara  can  liave  uo 
Huch  power. 

Although  the  most  striking  applica- 
lioiiH  of  the  Method  of  Oineoniitant 
Variations  take  place  in  the  Cluws 
ill  which  the  Method  of  Diffcrenee, 
striotlj  so  called,  is  impossible,  ite 
UBS  IB  iiut  couflnud  to  those  caaes  ;  it 
may  often  uxefully  follow  after  the 
Method  of  DiSereuce,  to  nive  addi- 
tional precision  to  n  liolution  which 
that  has  found.  Wlieuby  the  Method 
of  Difference  it  has  first  been  ascer- 
tained that  a  certain  object  produces 
a  cei-taiu  effect,  the  Method  of  Con- 
comitant VariatioBB  may  be  nsefully 
cidled  ia  to  dcteniriue  according  to 
ivhat  htw  tile  quantity  or  the  dilEerent 
relatioira  of  the  effect  follow  thuee 
uf  the  caua^.  ^ 

^f*™***^  sV.  The  caseinwhiSi'tbis  method 
admits  of  the  most  extenijive  employ- 
ment is  that  ill  which  tlie  variatioiui 
of  the  cause  are  variations  of  quan- 
tity. Of  such  variations  we  may  in 
generaJ  affirm  with  safety  that  they 
will  be  attended  not  only  with  varia- 
tious,  but  with  similar  variations  of 
tlie  effect :  the  propoxition,  that  more 
of  the  cause  is  followed  by  more  of 
the  effect,  being  a  ooroUaiT  from 
the  principle  uf  the  Composition  of 
CauBCB,  which,  as  we  have  seen,  is  the 
general  rule  of  causation ;  coses  of 
the  opposite  description,  in  which 
causes  ehange  their  properties  ou 
being   conjoiiR-U    with   uuu    uuuthir, 


I  the  coiitrnry,  special  and  e: 
leptioiiitl.  Suppose,  then,  that  wben 
changes  in  quantity,  n  also  cl 
quantity,  and  in  such  a 


that  w 


a  the  I 


which  the  changes  of  the  one  bear 
to  such  changes  of  the  other  as  take 
place  within  our  limits  of  observation. 
V/e  may  then,  with  certain  precau- 
tions, safely  conclude  that  the  aauie 
numerical  relation  will  hold  beyonj 
those  liniitA.  If,  for  instance,  we  find 
that  when  A  is  double,  a  is  double  ; 
that  when  A  is  treble  or  qiiodmple, 
a  is  treble  or  quadruple ;  we  may 
conclude  that  if  A  were  a  half  or  a 
third,  u  would  be  a  half  or  a  third  ; 
and  finally,  that  if  A  were  aiinihi- 
lutcd,  a  would  be  annihilated ;  and 
that  a  ia  wholly  the  efEeot  of  A,  or 
wholly  the  effect  of  the  same  cauna 
with  A.  And  bo  with  any  other 
numerical  relation  according  to  which 
A  and  a  would  vanish  simultaneously  ; 
as,  for  instance,  if  a  were  proportioiud 
to  the  square  uf  A.  If,  on  the  other 
hand,  a  is  not  wholly  the  effect 
but  yet  varies  when  A  varies, 
probably  a  mathematical  function 
uf  A  alone,  but  of  A  ^ 

else ;  its  changes,  for  example,  may 
be  siioh  as  would  occur  if  part  of  it 
remained  constant^  or  varied  on  some 
uther  principle,  and  the  renuunder 
varied  in  some  numerical  relation  til 
the  variation)!  of  A.  In  that  case, 
when  A  diminishes,  a  will  be  seen  to 
approach  nut  towiuds  zero,  bnt  to- 
wards some  other  limit ;  and  when 
the  series  of  variations  is  such  as  to 
indicate  wlmt  that  limit  is,  if  con- 
stant, or  the  law  of  its  variation  if 
variable,  the  limit  will  exactly  mea- 
sure how  much  of  a  is  the  effect  of 
Aouie  other  and  independent  cause, 
and  the  remainder  will  be  the  effect 
of  A  (or  of  the  cause  of  A). 

These  conclusions,  however,  must 
not  be  drawn  without  certain  precau- 
tions. In  the  first  place,  the  piMii- 
bility  of  drawing  them  at  all  raanl- 
festly  supposes  that  we  are  adinunted 
not  only  with  the  variations,  but  with 
the  ab^lute  quantities  both  of  A  unil 
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a.  If  we  do  not  know  the  total  quan- 
tities, we  cannot,  of  course,  determine 
the  real  numerical  relation  according 
to  which  those  quantities  vary.  It 
is  therefore  an  error  to  conclude,  as 
some  have  concluded,  that  because 
increase  of  heat  expands  bodies,  that 
is,  increases  the  distance  between 
their  particles,  therefore  the  distance 
is  whollv  the  effect  of  heat,  and  that 
if  we  could  entirely  exhaust  the  body 
of  its  heat,  the  particles  would  be  in 
complete  contact.  This  is  no  more 
than  a  guess,  and  of  the  most  hazard- 
ous sort,  not  a  legitimate  induction ; 
for  since  we  neither  know  how  much 
heat  there  is  in  any  body,  nor  what 
is  the  real  distance  between  any  two 
of  its  particles,  we  cannot  judge 
whether  the  contraction  of  the  dis- 
tance does  or  does  not  follow  the 
diminution  of  the  quantity  of  heat 
according  to  such  a  numerical  rela- 
tion that  the  two  quantities  would 
vanish  simultaneously. 

In  contrast  with  this,  let  us  consider 
a  case  in  which  the  absolute  quan- 
tities  are  known — the  case  contem- 
plated in  the  first  law  of  motion, 
viz.  that  all  bodies  in  motion  con- 
tinue to  move  in  a  straight  line  with 
uniform  velocity  until  acted  upon  by 
some  new  force.  This  assertion  is  in 
open  opposition  to  first  appearances  ; 
all  terrestrial  objects,  when  in  motion, 
gradually  abate  their  velocity  and 
at  last  stop ;  which  accordingly  the 
ancients,  with  their  inductio  per  enu- 
merationem  simplicenif  imagined  to  be 
the  law.  Every  moving  body,  how- 
ever, encounters  various  obstacles,  as 
friction,  the  resistance  of  the  atmos- 
phere, &C.,  which  we  know  by  daily 
experience  to  be  causes  capable  of 
destroying  motion.  It  was  suggested 
that  the  whole  of  the  retairdation 
might  be  owing  to  these  causes.  How 
was  this  inquired  into?  If  the  ob- 
stacles could  have  been  entirely  re- 
moved, the  case  would  have  been 
amenable  to  the  Method  of  Differ- 
ence. They  could  not  be  removed, 
they  could  only  be  diminished,  and 
the  case  therefore  admitted  only  of 


the  Method  of  Concomitant  Varia- 
tions. This  accordingly  being  em- 
ployed, it  was  found  that  every  dimi- 
imtion  of  the  obstacles  diminished 
the  retardation  of  the  motion;  and 
inasmuch  as  in  this  case  (unlike  the 
case  of  heat)  the  total  quantities  both 
of  the  antecedent  and  of  the  conse- 
quent were  known,  it  was  practicable 
to  estimate,  with  an  approach  to  ac- 
curacy, both  the  amount  of  the  re- 
tardation and  the  amount  of  the 
retarding  causes  or  resistances,  and 
to  judge  how  near  they  both  were 
to  being  exhausted  ;  and  it  appeared 
that  the  effect  dwindled  as  rapidly, 
and  at  each  step  was  as  far  on  the  road 
towards  annihilation,  as  the  cause 
was.  The  simple  oscillation  of  a 
weight  suspended  from  a  fixed  point, 
and  moved  a  little  out  of  the  perpen- 
dicular, which  in  ordinary  circum- 
stances lasts  but  a  few  minutes,  was 
prolonged  in  Borda's  experiments  to 
more  than  thirty  hours,  by  diminish- 
ing as  much  as  possible  the  friction 
at  the  point  of  suspension,  and  by 
making  the  body  oscillate  in  a  space 
exhausted  as  nearly  as  possible  of  its 
air.  There  could  therefore  be  no  hesi- 
tation in  assigning  the  whole  of  the 
retardation  of  motion  to  the  influence 
of  the  obstacles ;  and  since,  after  sub- 
ducting this  retardation  from  the  total 
phenomenon,  the  remainder  was  an 
uniform  velocity,  the  result  was  the 
proposition  known  as  the  first  Law 
of  Motion. 

There  is  also  another  characteristic 
uncertainty  affecting  the  inference 
that  the  law  of  variation,  which  the 
quantities  observe  within  our  limits 
of  observation,  will  hold  beyond  those 
limits.  There  is,  of  course,  in  the  first 
instance,  the  possibility  that  beyond 
the  limits,  and  in  circumstances  there- 
fore of  which  we  have  no  direct  ex- 
perience, some  counteracting  cause 
might  develop  itself ;  either  a  new 
agent,  or  a  new  property  of  the  agents 
concerned,  which  lies  dormant  in  the 
circumstances  we  are  able  to  observe. 
This  is  an  element  of  uncertalnt.'^ 
which  entera  UtgeVj  \w\^  «2Cl  vsv«  ^t^- 
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dictions  of  effects ;  but  it  is  not 
peculiarly  applicable  to  the  Method 
of  Concomitant  Variations.  The  un- 
eertaintjfy  however,  of  which  I  am 
about  to  speak  is  characteristic  of 
that  method,  especially  in  the  cases 
in  which  the  extreme  limits  of  our 
observation  are  very  narrow  in  com- 
parison with  the  possible  variations 
in  the  quantities  of  the  pheno- 
mena. Any  one  who  has  the  slightest 
acquaintance  with  mathematics  is 
aware  that  very  different  laws  of 
variation  may  produce  numerical  re- 
sults which  differ  but  slightly  from 
one  another  within  narrow  limits ; 
and  it  is  often  only  when  the  absolute 
amounts  of  variation  are  considerable 
that  the  difference  between  the  re- 
sults given  by  one  law  and  by  another 
becomes  appreciable.  When,  there- 
fore, such  variations  iii  the  quantity 
of  the  antecedents  as  we  have  the 
means  of  observing  are  small  in  com- 
parison with  the  total  quantities,  there 
is  much  danger  lest  we  should  mis- 
take the  numerical  law,  and  be  led 
to  miscalculate  the  variations  which 
would  take  place  beyond  the  limits  ; 
a  miscalculation  which  would  vitiate 
any  conclusion  respecting  the  de- 
pendence of  the  effect  upon  the  cause, 
that  could  be  founded  on  those  varia- 
tions. Examples  are  not  wanting  of 
such  mistakes.  "  The  formulae,**  says 
Sir  Johii  Herschel,*  "which  have  been 
empirically  deduced  for  the  elasticity 
of  steam,  (till  very  recently,)  and  those 
for  the  resistance  of  fluids,  and  other 
similar  subjects,"  when  relied  on  be- 
yond the  limits  of  the  observations 
from  which  they  were  deduced,  "  have 
almost  invariably  failed  to  support 
the  theoretical  structures  which  have 
been  erected  on  them. " 

In  this  uncertainty,  the  conclusion 
\ve  may  draw  from  the  concomitant 
variations  of  a  and  A,  to  the  existence 
of  an  invariable  and  exclusive  con- 
nection between  them,  or  to  the  per- 
manency of  the  same  numerical  rela- 
tion between  their  variations  when 

*  DUcouneon  the  Studi/ of  Natural  Philo- 
sophy, p.  179, 


I  the  quantities  are  much  greater  or 
smaller  than  those  which  we  have  had 
the  means  of  observing,  cannot  be 
considered  to  rest  on  a  complete  in- 
duction. All  that  in  such  a  case  can 
be  regarded  as  proved  on  the  subject 
of  causation  is,  that  there  is  some 
connection  between  tHe  two  f^no- 
mena ;  that  A,  or  something  which 
can  influence  A,  must  be  one  of  the 
causes  which  collectively  determine  a^;;> 
We  may,  however,  feel  assured  that 
the  relation  which  we  have  observed 
to  exist  between  the  variations  of  A 
and  a,  will  hold  true  in  all  cases  which 
fall  between  the  same  extreme  limits ; 
that  is,  wherever  the  utmost  increase 
or  diminution  in  which  the  result  has 
been  found  by  observation  to  coincide 
with  the  law,  is  not  exceeded. 

The  four  methods  which  it  has  now 
been  attempted  to  describe  are  the 
only  possible  modes  of  experimental 
inquiry — of  direct  induction  d  poS' 
terioriy  as  distinguished  from  deduc- 
tion :  at  least,  I  know  not,  nor  am 
able  to  imagine,  any  others.  And 
even  of  these,  the  Method  of  Resi- 
dues, as  we  have  seen,  is  not  inde- 
pendent of  deduction ;  though,  as  it  ' 
also  requires  specific  experience,  it 
may,  without  impropriety,  be  included 
among  methods  of  direct  observation 
and  experiment. 

These,  then,  with  such  assistance 
as  can  be  obtained  from  Deduction, 
compose  the  available  resources  of  the 
human  mind  for  ascertaining  the  laws 
of  the  succession  of  phenomena.  Be- 
fore proceeding  to  point  out  certain 
circumstances  by  which  the  employ- 
ment of  these  methods  is  subjected  to 
an  immense  increase  of  complication 
and  of  difficulty,  it  is  expedient  to 
illustrate  the  use  of  the  methods  by 
suitable  examples  drawn  from  actual  1 
physical  investigations.  These,  ac-  ' 
cordingly,  will  form  the  subject  of 
the  succeeding  chapter. 
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CHAPTER  XI.  o 

VISCSLLANEOUS  EXAMPLES  OF  THE 
FOUR  METHODS. 

§  I.  I  SHALL  select,  as  a  first  ex- 
i^ple,  an  interesting  speculation  of 
one  of  the  mont  eminent  of  theoretical 


in  view  is  to  ascertain  the  immediate 
tsxae  of  the  death  produced  by  metal- 
lic poisons. 

Arsenious  acid  and  the  salts  of  lead, 
bismuth,  copper,  and  mercury,  if  in- 
troduced into  the  animal  organism, 
except  in  the  smallest  doses,  destroy 
Kfe.  These  facts  have  long  been 
known,  as  insulated  truths  of  the 
lowest  order  of  generalisation ;  but 
it  was  reserved  for  Liebig,  by  an  apt 
employment  of  the  first  two  of  our 
methods  of  experimental  inquiry,  to 
connect  these  truths  together  by  a 
higher  induction,  pointing  out  what 
property,  common  to  all  these  dele- 
terious substances,  is  the  really  operat- 
ing cause  of  their  fatal  effect. 

When  solutions  of  these  substances 
are  placed  in  sufficiently  close  contact 
"with  many  animal  products,  albumen, 
milk,  muscular  fibre,  and  animal  mem- 
branes, the  acid  or  salt  leaves  the 
water  in  which  it  was  dissolved,  and 
enters  into  combination  with  the  ani- 
mal substance :  which  substance,  after 
being  thus  acted  upon,  is  found  to 
have  lost  its  tendency  to  spontaneous 
decomposition  or  putrefaction. 

Observation  also  shows,  in  cases 
where  death  has  been  produced  by 
these  poisons,  that  the  parts  of  the 
body  with  which  the  poisonous  sub- 
stances have  been  brought  into  con- 
tact do  not  afterwards  putrefy. 

And,  finally,  when  the  poison  has 
been  supplied  in  too  sm^  a  quantity 
to  destroy  life,  eschars  are  produced, 
that  is,  certain  superficial  portions  of 
the  tissues  are  destroyed,  which  are 
afterwards  thrown  off  by  the  repara- 
tive process  taking  place  in  the  healthy 
parts. 

These  three  sets  of  instances  admit 
of    being  treated   according  to  the 


Method  of  Agreement.  In  all  of 
them  the  metallic  compounds  are 
brought  into  contact  with  the  sub. 
stances  which  compose  the  human 
or  animal  body ;  and  the  instances  do 
not  seem  to  agree  in  any  other  cir- 
cumstance. The  remaining  antece- 
dents are  as  different,  and  even  oppo- 


ehemistfl.  Baron  Liebig.     The  object  ,  site,  as  they  could  possibly  be  made ; 


for  in  some  the  animal  substances 
exposed  to  the  action  of  the  poisons 
are  in  a  state  of  life,  in  others  only 
in  a  state  of  organisation,  in  others 
not  even  in  that.  And  what  is  the 
result  which  follows  in  all  the  cases  ? 
The  conversion  of  the  animal  sub- 
stance (by  combination  with  the 
poison)  into  a  chemical  compound, 
held  together  by  so  powerful  a  force 
as  to  resist  the  subsequent  action  of 
the  ordinary  causes  of  decomposition. 
Now,  organic  life  (the  necessary  con- 
dition of  sensitive  life)  consisting  in 
a  continual  state  of  decomposition 
and  recomposition  of  the  different 
organs  and  tissues,  whatever  inca- 
pacitates  them  for  this  decomposition 
destroys  life.  And  thus  the  proxi* 
mate  cause  of  the  death  produced  by 
this  description  of  poisons  is  ascer- 
tained, as  far  as  the  Method  of  Agree- 
ment can  ascertain  it 

Let  us  now  bring  our  conclusion  to 
the  test  of  the  Method  of  Difference. 
Setting  out  from  the  cases  already 
mentioned,  in  which  the  antecedent 
is  the  presence  of  substances  forming 
with  the  tissues  a  compound  incap- 
able of  putrefaction,  (and  &  fortiori 
incapable  of  the  chemical  actions 
which  constitute  life,)  and  the  con- 
sequent is  death,  either  of  the  whole 
organism,  or  of  some  portion  of  it ; 
let  us  compare  with  these  cases  other 
cases,  as  much  resembling  them  as 
possible,  but  in  which  that  effect  is 
not  produced.  And,  first,  "many  in- 
soluble basic  salts  of  arsenious  acid 
are  known  not  to  be  poisonous.  The 
substance  called  alkargen,  discovered 
by  Bunsen,  which  contains  a  very 
large  quantity  of  arsenic,  and  ap- 
proaches very  closely  in  compositlQU. 
to  the  oTg&mc  ax%e\CvAvi^  <iqwvy^x«A^ 
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fonnil  in  the  body,  hsu  not  the  Hlighteat 
injurious  action  upon  the  organism." 
Nu  w  when  these  Hubstances  are  brought 
iuto  contact  with  the  tisaueB  in  any 
way,  they  do  not  cnmbine  with  them  ; 
they  do  uot  arcBBt  their  pri^reBB  to 
diMMtDpcBitiiin.  As  far,  therefore,  as 
these  inttancws  go,  it  appears  that 
when  the  effect  is  abien^  it  is  by 
reason  of  ttie  abaeuoe  of  thnt  ante- 
cedent wliich  we  had  already  good 
ground  fur  oonxidering  nu  the  pi'oxi- 

But  the  rigorous  conditions  of  the 
Method  of  Difference  are  not  yet 
batiefied  ;  tor  we  canuot  bn  sure  tliat 
these  unpoiHonoua  bodies  agree  with 
the  poisonous  substaneefl  in  every  pro- 
petty,  except  the  parttcuhir  one  of 
entering  iuto  a  ditficnltly  decooipon- 
aljle  compound  with  the  aidmal  tis- 
sues. To  render  the  method  strictly 
applicable,  we  need  an  instance,  not 
uf  a  different  Bnbstancei  but  of  one  of 
thii  very  same  substances,  in  circum- 
stances  which  would  prevent  it  from 
forming,  with  the  tissues,  the  sort  of 
compound  in  nueetion ;  and  then,  if 
death  does  not  follow,  our  case  is  made 
out.  Xow  such  iustauces  are  afforded 
by  the  antidotes  to  these  poisons. 
}  or  example,  iu  ciise  of  poisoning  by 
arsenioUB  auid,  if  hydrated  peroxide 
uf  iron  is  adnunistered,  the  destmotire 
agency  is  instantly  cheeked.  Now  this 
peroxide  is  known  to  combine  with 
the  acid,  and  form  a  compound,  which, 
being  insoluble,  cannot  act  at  all  on 
animal  tissues.  So,  agtun,  sugar  is 
a  well-known  antidote  to  puimning 
by  salte  of  copper ;  and  sugar  reduces 
those  salts  eiuier  into  met^lic  copper, 
or  into  the  red  aub-(iKide,  neither  ot 
which  enters  into  oambinatian  with 
animal  matter.  The  diseaK  called 
painter's  colic,  so  common  in  manu- 
factories of  white  lead,  is  unknown 
where  the  workmen  are  accustomed 
lo  take,  as  a  preservative,  sulphuric 
~  add  lemonade  (a  solution  of  sugar 
rendered  acid  by  sutphurio  acid). 
Kow  diluted  sulphuric  acid  has  the 
property  of  decomposing  all  com- 
pounds of  lead  with  oi^'ouic  matter, 


or   nf    preventing   tbeiii    from    Iwini; 

Ther.5  is  another  clnss  of  instanceii, 
of  the  nature  required  by  the  Method 
of  DlfTercnce,  which  seem  at  first 
sight  to  conflict  with  the  theory. 
Soluble  salts  of  silver,  such,  for  in- 
stance, as  the  nitrate,  have  the  uune 
stiffening  antiseptic  effect  on  deoom- 
posing  animal  EUbstanoes  bb  corro- 
sive sublimate  and  the  miet  deadly 
metallic  poisons ;  and  when  applied 
to  the  external  parta  of  the  body,  the 
nitrate  is  a  powerfnl  caustic,  deprir- 
ing  those  parts  of  all  active  vitality, 
and  causing  them  to  be  thrown  off  by 
the  neighbouring  living  structures,  in 
the  form  of  an  eschar.  The  nitrais 
and  the  other  salts  of  silver  ought, 
then,  it  would  seem,  if  the  theory  be 
correct,  to  be  poisonouri ;  yet  they 
may  be  administered  internally  with 
perfect  impunil^.  From  this  ^parent 
exception  arises  the  strnugest  coafir- 
niation  which  the  theory,  has  yet 
received.  Nitrate  of  silver,  in  spite 
of  its  chemical  properties,  does  not 

luT      ,    . 

itomacli  there  is  also 
free  muriatic  acid.  These  substances 
operate  aa  natural  antidotes  com- 
bining with  the  nitrate,  anil,  if  its 
[juantity  is  not  too  great,  immediately 
convertmg  it  into  chloride  of  silver  ; 
a  substance  very  slightly  soluble,  and 
therefore  incapable  of  combining  with 
the  tissues,  although  to  the  extent  of 
its  solubility  it  has  a  medicinal  influ- 
ence, through  an  entirely  differentclasa 
of  organic  actions. 

The  preceiling  instances  have  afford- 
ed an  induction  of  a  high  order  ot 
conclnstveness,  illustrative  of  the  two 
simplest  of  our  four  methods,  though 
not  rising  tu  the  maximum  of  oer- 
tainty  which  the  Method  of  Differ- 
eniH,  in  its  most  perfect  esemplifi- 
cation,  is  capable  of  affording.  For 
(let  us  not  forget)  the  positive  in- 
stance and  the  negative  one  which  tha 
rigour  of  that  method  requires,  ought 
to  differ  only  in  the  presen 
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sence  of  one  single  circumstance. 
Now,  in  the  preceding  argument,  they 
differ  in  the  presence  or  absence  not 
of  a  single  circumstance^  but  of  a  single 
gubftance  ;  and  as  every  substance  has 
innumerable  properties,  there  is  no 
knowing  what  number  of  real  differ- 
ences are  involred  in  what  is  nomi- 
nally and  apparently  only  one  differ- 
ence. It  is  conceivable  that  the 
antidote,  the  peroxide  of  iron,  for 
example,  may  counteract  the  poison 
through  some  other  of  its  properties 
than  that  of  forming  an  insoluble 
compound  with  it;  and  if  so,  the 
theory  would  fall  to  the  ground,  so 
far  as  it  is  supported  by  that  instance. 
This  source  of  uncertainty,  which  is  a 
serious  hindrance  to  all  extensive 
generalisations  in  chemistry,  is  how- 
ever reduced  in  the  present  case  to 
almost  the  lowest  degree  possible, 
when  we  find  that  not  only  one  sub- 
stance, but  many  substances,  possess 
the  capacity  of  acting  as  antidotes  to 
metallic  poisons,  and  that  all  these 
agree  in  the  ^property  of  forming  in- 
soluble compounds  with  the  poisons, 
while  they  cannot  be  ascertained  to 
agree  in  any  other  property  whatso- 
ever. We  have  thus,  in  favour  of  the 
theory,  all  the  evidence  which  can  be 
obtained  by  what  we  termed  the  In- 
direct Method  of  Difference,  or  the 
Joint  Method  of  Agreement  and  Dif- 
ference ;  the  evidence  of  which,  though 
it  never  can  amount  to  that  of  the 
Method  { •f  Difference  properly  so 
called,  may  approach  indefinitely  near 
to  it. 

§  2.  Let  the  object  be  *  to  ascertain 
the  law  of  what  is  termed  induced 
electricity ;  to  find  under  what  condi- 
tions any .  electrified  body,  whether 
positively  or  negatively  electrified, 
gives  rise  to  a  contrary  electric  state 
in  some  other  body  adjacent  to  it. 

The  most  familiar  exemplification 

"*  For  this  speculation,  as  for  many  other 
of  my  scientific  illustrations,  I  am  indebted 
to  Professor  Bain,  whose  subsequent  trea- 
tise on  Logic  abounds  with  apt  illustra- 
tions of  all  the  inductive  methods. 


of  the  phenomenon  to  be  investigated 
is  the  following.  Around  the  prime 
conductors  of  an  electrical  machine, 
the  atmosphere  to  some  distancej_or 
any  conducting  surface  suspendeain 
that  atmosphere,  is  found  to  be  in  an 
electric  condition  opposite  to  that  of 
the  prime  conductor  itself.  Near  and 
around  the  positive  pripie  conductor 
there  is  negative  electricity,  and  near 
and  around  the  negative  prime  con- 
ductor there  is  positive  electricity. 
When  pith  balls  are  brought  near  to 
either  of  the  conductors,  they  become 
electrified  with  the  opposite  electri- 
city to  it;  either  receiving  a  share 
from  the  already  electrifi^  atmos- 
phere by  conduction,  or  acted  upon 
by  the  direct  inductive  influence  of 
the  conductor  itself;  they  are  then 
attracted  by  the  conductor  to  which 
they  are  in  opposition ;  or,  if  with- 
drawn in  their  electrified  state,  they 
will  be  attracted  by  any  other  oppo- 
sitely charged  body.  In  like  manner 
the  hand,  if  brought  near  enough  to 
the  conductor,  receives  or  gives  an 
electric  discharge.  Now  we  have  no 
evidence  that  a  charged  conductor 
can  be  suddenly  discharged  unless  by 
the  approach  of  a  body  oppositely 
electrified.  In  the  case,  therefore,  of 
the  electric  machine,  it  appears  tiiat 
the  accumulation  of  electricity  in  an 
insulated  conductor  is  always  accom- 
panied by  the  excitement  of  the  con- 
trary electricity  in  the  surrounding 
atmosphere,  and  in  every  conductor 
placed  near  the  former  conductor.  It 
does  liot  seem  possible,  in  this  case, 
to  produce  one  electricity  by  itself. 

Let  us  now  examine  all  the  other 
instances  which  we  can  obtain  re-, 
sembling  this  instance  in  the  given 
consequent,  namely,  the  evolution  of 
an  opposite  electricity  in  the  neigh- 
bourhood of  an  electrified  body.  As 
one  remarkable  instance  we  have  the 
Leyden  jar;  and  after  the  splendid 
experiments  of  Faraday  in  complete 
and  final  establishment  of  the  sub- 
stantial identity  of  magnetism  and 
electricity,  we  may  cite  the  magnet^ 
both  the  natural  wcvd  V)q»    ^<^^x^- 


arj 


,    th    rubber, 


ated 


m  opposite     I 

Ymm  ah  these 

th    M      od  of      liceem  gene- 

ral lau  appcsora  to  result.  Thu  in- 
HtonceB  embrat;e  all  thu  known  nmdos 
in  whioh  a  boily  con  becunie  churgcd 
with  alectiioitj ;  and  in  all  of  them 
there  a  found,  as  a  ooncomitant  or 
cuiueguent,  tha  excitement  of  thu 
0|]poBiti)  electria  state  in  Hunie  other 
hod;  or  bodies.  It  aoema  to  follow 
that  the  two  fwts  oro  iuvaciably  con- 
iiHcted,  mid  that  the  excitement  of 
idectrieity  in  any  body  haa  for  one  of 
ita  nsoeeBai7  couditioiut  the  poaidbility 
!•{  a  suQultaneoiui  excdtement  of  the 
tipposite  electricity  in  aumc  Qeigh- 
Ixmring  body. 

As  tlie  two  contriuy  electricitieB 
can  only  ba  itrudacttd  together,  m 
timy  can  only  cease  together.  Tbia 
may  be  shown  by  aii  application  of 
the  Metliud  of  Uil!erenoe  to  the  ex- 
nmple  of  tiie  Jjeydcn  ];ir.  It  needs 
itconsely  be  here  rcmarliul  that  in 
the  Leyden  jar  electiitnty  can  be  oc- 
cumulated  and  retained  in  coueidcr- 
abla  quantity,  by  the  eontiivance  of 
liaviog  two    conducting   suttacea   of 

other  through  the  whole  of  that  ex.- 
teut,  with  a  nou-oonduoting  Bubetouoe 
such  HE  ^lass  between  them.  When 
one  side  of  the  jar  it  chargud  posi- 
tively, the  other  is  ciuti^d  nega- 
tively. Mid  it  was  by  virtue  of  l^u 
fact  that  the  LcydEu  jar  nerved  jnot 
now  Bt  an  instance  in  oiur  employ- 
meat  of  the  Method  of  Agreement. 
Sow  it  is  iuii'OBaiblii  to  di»c}ittri:t  one 


of  the  Qoatiuga  onleBs  the  other  can 
he  disdiarged  at  the  ttaine  time.  A 
conductor  held  tu  the  jweicive  «jdu 
oanuot  oonvL-y  away  any  eleetririty 
unless  aiL  eqlul  quantity  be  alloirau 
to  )iiian  from  the  uegatire  aidei  U 
one  coating  be  purieebly  iusuUtod, 
the  charge  is  safe.  The  diseipatiou 
of  one  miuit  proceed  paH  paua  with 
tlint  uf  the- other. 

Tlio  law  thuB  strongly  iudisated  ad- 
mits of  corroboration  by  the  Method 
i>f  Concomitant  Variations.  Tha  Ley- 
den  Jar  is  capable  of  reoeiving  a  mudi 
higher  charge  than  can  ordmocilj'  be 
given  to  the  conductor  of  an  electrical 
machine.  Now  in  the  ease  of  tha 
Leydea  jnr,  the  metallic  surface  nblah 
receives  the  Induced  elBctrlcIty  is  a 
conductor  exactly  similar  to  that 
which  receives  the  primary  chotge, 
and  is  therefore  as  susceptible  of  re- 
ceiving and  retaining  the  one  eles- 
trioity  as  the  opposite  surface  ot  re- 
ceiving and  retaiiiing  the  other ;  but 
in  the  machine,  the  neighbouiW 
body  which  ia  to  lie  oppoeitel;  elec- 
trified is  the  surroondiiig  atmospherr, 
or  any  body  casually  brought  near  to 
the  douductor;  and  as  these  are  gene- 
rally muuh  inferior  in  their  capacity 
of  becoming  electrifieU  to  the  oondnc- 
tor  itNelf,  their  limited  ]>awer  in^KWea 
a  corresponding  limit  to  the  cqiaoihr 
of  the  c<mdnctor  for  being  charged. 
As  the  capacity  of  the  nt^hboimng 
body  for  Bupporting  the  ojqxisitiiMi 
increases,  a  higher  charge  beooioes 
IHisaible  t  and  to  this  oppeam  to  be 
owing  the  great  su[>enurity  of  tbs 

A  further  and  most  decisive  coofir- 
matioalby  the  Method  of  DiSarance 
is  to  be  found  in  one  of  Iforaday's 
experiments  in  the  course  of  his  re- 
searches on  tlie  subject  of  Induced 
Electricity. 

Since  common  or  mocliine  electri- 
oity  and  voltaic  electricity  may  be 
considered  for  the  present  parpose  to 
be  identical,  Faraday  wished  to  know 
whethei',  as  the  prime  oondaotor  de- 
velops oupusite  electricity  upon  a  ocu- 
duotor   m  itu    vicinity,   du   a   voltMC 
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current  running  along  a  wire  would 
induce  an  opposite  current  upon  an- 
other wire  laid  parallel  to  it  at  a  short 
distance.  Now  this  case  is  similar 
to  the  cases  previously  examined,  in 
every  circumstance  except  the  one  to 
which  we  have  ascribed  the  effect.  We 
foiuid  in  the  former  instances  that 
whenever  electricity  of  one  kind  was 
excited  in  one  body,  electricity  of  the 
opposite  kind  must  be  excited  in  a 
neighbouring  bod}'.  But  in  Faraday's 
experiment  this  indispensable  opposi- 
tion exists  within  the  wire  itself.  From 
the  nature  of  a  voltaic  charge,  the  two 
opposite  cmrrents  necessary  to  the  ex* 
istence  of  each  other  are  both  accom- 
modated in  one  wire ;  and  there  is  no 
need  of  another  wire  placed  beside  it 
to  contain  one  of  them,  in  the  same 
way  as  the  Leyden  jar  must  have  a 
positive  and  a  negative  surface.  The 
exciting  cause  can  and  does  produce 
all  the  effect  which  its  laws  require, 
independently  of  any  electric  excite- 
ment of  a  neighbouring  body.  Now 
the  result  of  the  experiment  with  the 
second  wire  was,  that  no  opposite 
current  was  produced.  There  was 
an  instantaneous  effect  at  the  closing 
and  breaking  of  the  voltaic  circuit; 
electric  inductions  appeared  when  the 
two  wires  were  moved  to  and  from 
one  another  ;  but  these  are  pheno- 
mena of  a  different  class.  There  was 
no  induced  electricity  in  the  sense  in 
which  this  is  predicated  of  the  Ley- 
den jar ;  there  was  no  sustained  cur- 
rent running  up  the  one  wire  while 
an  opposite  current  ran  down  the 
neighbouring  wire ;  and  this  alone 
would  have  been  a  true  parallel  case 
to  the  other. 

It  thus  appears  by  the  combined 
evidence  of  the  Method  of  Agreement, 
the  Method  of  Concomitant  Varia- 
tions, and  the  most  rigorous  form  of 
the  Method  of  Difference,  that  neither 
of  the  two  kinds  of  electricity  can  be 
excited  without  an  equal  excitement 
of  the  other  and  opposite  kind;  that 
both  are  effects  of  the  same  xauise ; 
that  the  possibility  of  the  one  is  a 
condition  of  the  possibility  of    the 


other,  and  the  quantity  of  the  one  an 
impassable  limit  to  the  quantity  of 
the  other.  A  scientific  result  of  con- 
siderable interest  in  itself  and  illus- 
trating those  three  methods  in  a 
manner  both  characteristic  and  easily 
intelligible.* 

§  3.  Our  third  example  shall  be 
extracted  from  Sir  John  Herschel's 
Discourse  on  the  Studp  of  Natural 
Philosophy^  a  work  replete  with  hap- 
pily selected  exemplifications  of  in- 
ductive processes  from  almost  every 
department  of  physical  science,  and 
in  which  alone,  of  all  books  which  I 
have  met  with,  the  four  methods  of 
induction  are  distinctly  recognised, 
though  not  so  clearly  characterised 
and  defined,  nor  their  correlation  so 
fully  shown,  as  has  appeared  to  me 
desirable.  The  present  example  is 
described  by  Sir  John  Herschel  as 
"one  of  the  most  beautiful  speci- 
mens "  which  can  be  cited  "  of  induc- 
tive experimental  inquiry  lying  within 
a  moderate  compass ;"  the  theory  of 
dew,  first  promulgated  by  the  late  Dr. 
Wells,  and  now  universally  adopted 
by  scientific  authorities.  The  pas- 
sages in  inverted  commas  are  ex- 
tracted verbatim  from  the  Discourscf 

"Suppose  dew  were  the  phenomenon 
proposed  whose  cause  we  woxild  know. 
In  the  first  place  "  we  must  determine 

*  Tliis  view  of  tho'necessary  co-existence 
of  opposite  excitements  involves  a  great 
extension  of  the  original  doctrine  of  two 
electricities.  The  early  theorists  assumed 
that,  when  amber  was  rubbed,  the  amber 
was  made  positive  and  the  rubber  negative 
to  the  same  degree ;  but  it  never  occurred 
to  them  to  suppose  that  the  existence  of 
the  amber  charge  was  dependent  on  nii 
opposite  charge  in  the  bodies  with  whicli 
the  amber  was  contiguous,  while  the  exist- 
ence of  the  negative  charge  on  the  rubber 
was  equally  dependent  on  a  contrary  state 
of  the  surfaces  that  might  accidentally  bo 
confronted  with  it ;  that,  in  fact,  in  a  case 
of  electrical  excitement  by  friction,  four 
charges  were  tlie  minimum  that  could 
exist.  But  this  double  electrical  action 
is  essentially  impUed  in  the  explanation 
now  univer^iUy  adopted  in  regard  to  the 
phenomena  of  the  common  electric  ma- 
chine. 
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precisely  what  we  mean  by  dew  [  whBt 
tbe  fact  really  in,  whi»e  tome  we 
denred  to  inveBtJgate.  "We  munt 
iwpuvte  dew  from  rnin,  and  the 
tnoistiire  of  fogfl,  and  limit  the  appli- 
catkoi  uf  the  tenn  to  what  is  reallj 
meant,  uhioh  is  the  (pontaneous 
■^peonince  of  moiiiturc  cm  BubatanoeB 
cxpoied  in  the  open  air  when  no 
nuD  or  r!iibU  wet  w  railing."  This 
BiMWDtB  to  B  preliminary  operation 
which  will  be  charavtenn^  tu  the 
aoroing  book,  treating  of  ojionititHiB 
■ubadmrj  to  induction.* 

"Niyir,  here  we  have  analiwouB 
pbenomena  in  the  maistute  which 
bedews  a  cold  metal  or  ntoDe  when 
va  breotlie  upon  it;  that  which  ap- 
pears on  a  glaaa  of  water  freith  from 
tbe  well  in  hot  weather;  that  which 
appears  on  the  inside  of  windows 
when  sudden  mtn  iir  hail  chills  the 
uxtemal  air :  that  which  runn  down 
our  wallu  when,  after  u  long  frost,  a 
warm  nwiiirt  thaw  comes  oil"  Com- 
[laring  theae  casea,  we  find  that  they 
all  contain  the  phenomenon  which 
was  pn^iused  as  the  aiibjeot  of  in- 
vestigation. Now  "  all  these  inatanoeE 
agree  in  one  point,  the  coldness  of  the 
object  dewed,  in  comparison  with  th>- 
air  in  contact  with  it."  But  there 
ntijl  remains  the  most  important  casp 
of  all,  tliat  of  noctiimot  dew :  does 
the  same  ciicumstance  exist  in  this 
caxe  *  "  Is  it  a  fact  that  the  object 
dewed  i'«  colder  than  the  air  ?  Cer- 
tainly not,  one  would  at  first  be  in- 
clined to  say  1  fur  what  is  to  mate  it 
HO !  But  ....  the  experiment  ia 
easy  ;  we  have  only  to  lay  a  thetmo- 
meter  in  contact  with  the  dewed 
suhntance,  and  haug  one  at  a  tittle 
distance  above  it,  out  of  reach  i>f  its 
influence.  The  experiment  has  lieen 
therefore  mode,  tbe  question  hni*  been 
nslced,  and  the  answer  has  been  in- 
vai'iably  in  the  afBimative.  When- 
ever an  object  contracts  dew,  it  ii 
colder  thnn  the  air." 


i 


bliahmg  the  fact  of  an  Invariable  con- 
nection between  the  deposition  of  dew 
on  a  surface  and  the  coldnem  of  that 
snrface  compared  with  tbe  external 
air.  Bnt  which  of  these  is  cause  and 
which  effect  ?  or  are  they  both  eRecta 
of  something  else  !  On  this  subject 
the  Metliod  of  Agreement  can  omird 
ns  no  light :  we  most  call  in  a  more 
potent  method.  "We  miwt  collect 
inure  fact«,  or,  which  comes  to  thi* 
same  thing,  vary  the  circomstances  ; 
since  e^ery  instance  in  whicli  Hie  dr- 
cuuistances  differ  is  a  fresh  fact :  and 
especially  we  must  note  the  contrary 
or  negative  cases,  i.e.  where  no  dew 
is  produced  -. "  a  comparison  between 
instances  of  dew  and  instances  of  no 
dew  bein;;  the  condition  necessary  to 
bring  the  Method  uf  DiSerauce  into 

"  Now,  first,  no  dew  is  produced  on 
the  surface  of  polished  metals,  but  it 
i»  very  copiously  on  glass,  both  ex- 
posed with  their  faces  upwards,  and 
in  some  coses  the  under  side  of  a 
horiuintol  plat«  of  glass  is  al^odewed . " 
Here  is  an  instance  in  which  tbe  effect 
is  produced,  and  another  initaooe  in 
which  it  is  not  produced ;  but  we 
cannot  yet  prononnce,  as  the  canon 
of  the  Method  of  Difference  require^ 
that  the  latter  instance  agrees  with 
the  former  hi  all  its  circamstaiices 
except  one ;  for  the  differences  be- 
tween glass  and  polished  metals  are 
manifold,  and  the  only  thing  we  can 
as  yet  be  sure  of  is,  that  the  cause  of 
dew  will  be  fcund  among  the  circum- 
stances by  which  the  former  substance 
is  dlstinguithed  from  the  latter.  But 
if  we  conld  be  sure  that  glass,  and  the 
various  other  nubstanoes  on  which 
dew  is  deposited,  have  only  one  quality 
in  common,  and  that  polished  metaln 
and  the  other  suhstances  on  which 
dew  is  not  deposited  have  also  nothing 
in  common  but  tbe  one  circumstance 
of  not  having  the  one  quality  which 
the  others  have ;  tlie  requisitions  of 
the  Method  of  Difference  would  be 
completely  satisAed,  and  we  should 
recognise,  in  that  quality  of  the  sub- 
stances,   the   cause   of    dew.       This, 
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mai'ircIinBly,  is  the   path  ot   itiquiry 
whwh  in  neKt  to  bu  pureui.-(l, 

"  lu  the  cnaeB  oC  paliahed  i 
and  poltohed  glaas,  the  cotitnut  showB 
evidently  that  the  lutiitaiiet  has  much 
to  do  witli  the  pheninnimini ;  therefore 
let  the  siibstaucs  uione  be  diveraified 
BB  much  S£  puasibie,  by  exposing 
polidhMl  Biirfaoea  of  vanoiia  JdndB. 
ThiH  dine,  a.  tniU  of  intcntitj/  becomei 
obvioius.  Thoiie  polished  auifaces  an 
faand  to  be  mwt  etrougly  dened 
which  conduct  lleaC  worat,  wbili 
tluMe  which  conduct  well  reaist  dun 
moat  effectunlly."  Thii  complicatioi 
increDsee ;  here  la  the  Metbod  of 
Concomitaut  VariatioliH  called  to 
asaiiitance  ;  and  no  other  method 
practicable  ou  this  occueioii ;  for  the 
quality  of  couducting  heat  could  not 
be  excluded,  since  all  substances  con- 
duct heat  in  eome  degree.  The 
oonoluiiioa  obtained  is,  that  cirteru 
paribut  the  depOEltiou  of  dew  la  in 
BoniB  pn^Kirtion  to  the  power  which 
the  body  posBeBses  of  reaiating  the 
passage  of  tieat ;  and  that  this,  there- 
fore, (or  something  connected  with 
this,)  must  be  at  least  one  of  the 
canses  which  at^aist  in  producing  the 
dcpOBitiOD  of  dew  on  the  surface* 

"Bot  it  we  expose  rough  surfaoea 
instead  of  poliHhed,  we  sotuetimee 
find  this  Inw  interfered  with.  Bins, 
roughened  iron,  especially  if  painted 
OYer  or  blaclcened,  beoomea  dawed 
■oonerttnmvamiehed  paper;  the  kind 
ot  lutfate,  therefore,  has  a  great  iu- 
Huence.  Kipoae,  then,  the  tame 
material  in  very  diTersitied  states  as 
to  surface,"  (that  is,  employ  the 
Method  of  Ditference  tii  aacortain 
concomitance  of  rarlatlona,)  "and 
another  »cate  of  intensity  becomes  at 
once  apparent ;  those  «ii/i(«i  which 
part  iri(ft  their  hent  most  readily  by 
lodiatioD  are  found  to  contract  dew 
moat  copiously."  Here,  therefore,  are 
the  requisites  for  a  second  employment 
of  the  Method  of  Concomitiuit  Varia- 
tione,  which  in  this  owe  olao  is  the  only 
method  availalile,  since  alt  substances 
radiate  heat  in  some  degree  or  other. 
The  coiiclimion  obtained  by  thia  new 


appbcatlon  of  llie  method  is,  that 
(■n((T('«  paribus  tlio  dcpoeition  uf  dew 
ia  olao  in  somo  proportion  to  the  power 
of  radiating  heat;  and  that  the  quality 
of  doing  tliia  abundantly  (or  souio 
cause  DU  which  that  quality  depends) 
ia  another  of  the  causes  which  pto- 
niote  the  deposition  of  dew  on  the 
Bubstauce, 

■'Again,  the  influence  ascertained 
to  exist  of  fubataaci  and  itiv/ace  leads 
us  to  consider  that  of  tature ;  and 
here,  again,  we  ore  picsented  on  hial 
witli  rMiiarkable  differences,  and  with 
A  third  BcaJe  of  intensity,  pohitin^  out 
sabatances  of  a  close,  firm  texture, 
such  as  stones,  metals,  &c,  as  un- 
favourable, but  those  of  a  Icxiee  one, 
as  cloth,  velvet,  wool,  eider-down, 
cotton,  file,  Bs  eminentiy  favourable 
to  the  controotion  of  dew."  The 
Method  of  Concomitant  Variations  ix 
liere,  for  the  third  time,  had  recourse 


to,  a 


Libstance  is 
absolutely  Brm  ot  absolutely  louse. 
Looseness  of  texture,  therefore,  or 
something  which  is  the  cause  of  that 
quality,  is  another  circiimstanca  which 
promotes  the  deposition  of  dew  ;  bnt 
this  third  course  reBol»es  itself  into 
the  lirst,  viz.  the  quality  of  resisting 
the  passage  of  heat ;  for  aubstancea 
of  loose  texturQ  "  are  preaiseiy  those 
which  ore  beat  adapted  for  clothing, 
or  for  Impeding  the  free  pasngo  of 
heat  from  the  slcin  into  the  air,  so  OS 
to  allow  their  outer  surfaces  to  be 
very  cold,  while  they  remain  wanii 
within-,''  and  tiiis  last  is,  therefore, 
an  induction  (from  freah  instances) 
atniply  eori-oLuratire  of  a  f urmcr  induc- 

It  thus  appears  that  the  instances 
in  which  much  dew  is  deposited,  which 
are  very  varioun,  agree  in  this,  and, 
so  far  OS  we  are  able  to  obaerva,  in  this 
only,  that  they  either  radiate  heat 
rapidly  or  conduct  it  slowly  :  qnalitiea 
'  'ween  which  there  is  no  other  cir- 
iistance  of  agreement  than  that,  by 
l.ue  of  either,  the  tiody  tends  to  losa 
lioatfromthe  surface  more  ra^idl^yiiBQ. 


INDXTCTIOX. 


Imitances,  o 


iiitrnry,  m  which 
ir  but  a  Email  igitantitf  of  it, 
is  formed,  imd  whioh  t 
tremely  various,  agiiu  (i 
eon  otBecve)  in  nothing  except  in  not 
hkring  thia  nune  pioperty.  Wa  ifeia, 
therefore,  to  have  detected  the  obarac- 
tarfHtta  difference  lietwuen  the  stib- 
■tiuicea  □□  which  dew  i»  produced 
Bnd  thoHe  on  whioh  it  is  not  producpi' 
And  thus  have  beeu  renliaed  th 
roquisitiuns  of  what  we  liave  ternw 
the  Indirect  Method  uE  Differeiiue,  o 
the  Joint  Method  of  Agreement  um 
Difference.  The  eiani^a  afforded  c 
this  indirect  method,  and  of  the  miui 
nei  in  which  the  data  ore  prepared 
for  it  hj  the  Methods  of  Agreemi  ' 
and  of  Oonoomitant  VoriatioDs,  is  I 
most  important  of  alt  the  iIluBtrati( 
of  induction  afforded  by  this  inteteat- 
ing  epeculntion. 

Wb  might  now  conaider  the  ques- 
tion, on  what  t)ie  deposition  of  dew 
depends,  to  be  oompletely  solved,  if 
we  oould  be  quite  nu-e  that  the  Bub- 
gtanoes  on  which  dew  ts  produced 
differ  from  tboae  on  which  it  i«  not, 
in  n«Aini/  but  in  the  property  of  los- 
ing heet  from  the  wirface  faster  thno 
the  loaa  can  be  repniied  froin  within. 
And  though  we  never  can  liave  that 
complete  certainty,  thla  is  not  of  bo 
much  importance  as  Diight  nt  first  be 
supposed  ;  for  we  hove,  at  all  events. 
ucertained  that  even  if  there  be  any 
other  quality  hitherto  unobserved 
whiidi  is  prewnt  in  nil  the  subatanoes 
whioh  oootract  dew.  and  absent 
those  which  do  not,  tliis  oth^r  property 
most  be  one  which,  in  ali  that  great 
number  of  anbstiincps,  is  present  or 
absent  exactly  where  the  property  uf 
being  a  bettra'  radiator  than  conductor 
iipreeent  or  absent ;  an  extent  of  ooin- 
ddence  which  affords  a  strong  pre- 
■nmption  of  a  coinmuiutv  of  nns^ 
aad  a  coneeqnmt  invariolble  co-exis- 
tence between  the  two  projwtiea  ;  >o 
that  the  property  of  being  >  better 
ndiator  than  randuetor,  if  not  itedf 
the  cani«,  almost  certaiiJy  always  ac- 
comgianiee  the  cause,  and,  for  purposes 
of  predietJoo,  no 


mil,  >. 


by  trpivtinc:  it 


>ifit 


is  likely  tc 


to  an  earlier  nU^ 
of  the  inquiry,  let  us  remember  that 
we  had  asaertajnod  that,  iu  every  iii- 
stanea  where  dew  is  formed,  there  ia 
actual  coldness  of  the  surface  bulav 
the  temperature  of  the  aonouuding 

this  coldness  was  cause  of  the  dew, 
OF  its  effect.  This  doubt  wa  ajn 
now  able  to  resolve.  We  have  found 
tliftt,  in  every  such  initanoe,  the  uub- 
atancB  is  one  which,  by  its  own  I 
perties  or  laws,  would,  if  exposed 
the  night,  become  colder  tjian  the 
surrounding  air.  The  ooldnesB  tlierei 
foie  being  ocDDunted  for  isdepm- 
dently  of  the  dew,  while  it  is  provsd 
tliat  there  is  a  connection  betwsen 
the  two,  it  must  be  the  dew  whioh 
depends  on  the  coldnesB  ;  Or,  in  otbel 
words,  the  coldness  is  thu  cause 
the  dew. 

This  law  of  causntion,  already  so 
amply  established,  admits,  however, 
of  efficient  additional  corroboration 
in  no  less  than  three  ways.  Firsl^  by 
deduction  from  the  known  laws  of 
aqueous  viquur  when  diffused  thraagh 
sir  or  any  other  gas  ;  and  though,  we 
have  not  yet  come  to  the  Dedoctive 
Method,  we  will  not  omit  what  b 
neoessary  to  render  this  apaoulation 
complete.  It  is  known  by  diieet  ex' 
perinient  that  only  alimitad  (inanUty 
of  water  can  remain  suqwnded  in 
the  state  of  vapour  nt  each  decree 
□peratnre,  and  that  this  nuts!' 
grows  less  and  I«s  as  the  tem- 
perature diminishes.  Fmni  this  it 
follows,  deduDtively,  th.it  if  then  ia  ■ 
already  as  much  vainur  suspended  m 
thB  air  «rill  oontMn  at  its  existing  teal- 
petstiira,  any  lowering  of  that  tem- 
perature  will  cause  a  portion  of  tha 

"»  bo  condl^nse•I,  and  becMna 

But,  again,  we  know  dedne- 

tivcly.  fnim  the  laws  of  bei4,tti«t  tits 
conUkct  o{  ttn  air  with  a  body  oofaia 
than  itaalt  will  nece^nrily  lower  tti^ 
temperatiiro  of  tW  stratum  of  air 
inimedistdt  applied  to  its  aarfwje; 
'  -  ilL  Uistxiroie,  caiHe  it  to  iwit 
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with  a  portion  of  its  water,  which  ac- 
cordingly will,  by  the  ordinary  laws 
of  gravitation  or  cohesion,  attach  it- 
self to  the  surface  of  the  body,  thereby 
constituting  dew.  This  deductive 
proof,  it  will  have  been  seen,  has  the 
advantage  of  at  once  proving  causa- 
tion as  well  as  co-existence ;  and  it  has 
the  additional  advantage  that  it  also 
accounts  for  the  exceptions  to  the  oc- 
currence of  the  phenomenon,  the  cases 
in  which,  although  the  body  is  colder 
than  the  air,  yet  no  dew  is  deposited ; 
by  showing  that  this  will  necessarily 
be  the  case  when  the  air  is  so  under- 
supplied  with  aqueous  vapour,  com- 
paratively to  its  temperature,  that 
even  when  somewhat  cooled  by  the 
contact  of  the  colder  body  it  can  still 
continue  to  hold  in  suspension  all  the 
vapour  which  was  previously  sus- 
pended in  it:  thus  in  a  very  dry 
summer  there  are  no  dews,  in  a  very 
dry  winter  no  hoar-frost.  Here,  there- 
fore, is  an  additional  condition  of  the 
production  of  dew,  which  the  methods 
we  previously  made  use  of  failed  to 
detect,  and  which  might  have  re- 
mained still  undetected  if  recourse 
had  not  been  had  to  the  plan  of  de- 
ducing the  effect  from  the  ascertained 
properties  of  the  agents  known  to  be 
present. 

The  second  corroboration  of  the 
theory  is  by  direct  experiment,  ac- 
cording to  the  canon  of  the  Method 
of  Difference.  We  can,  by  cooling 
the  surface  of  any  body,  find  in  all 
cases  some  temperature  (more  or  less 
inferior  to  that  of  the  surrounding  air, 
according  to  its  hygrometic  condition) 
at  which  dew  will  begin  to  be  de- 
posited. Here,  too,  therefore,  the 
causation  is  directly  proved.  We 
can,  it  is  true,  accomplish  this  only 
on  a  small  scale ;  but  we  have  ample 
reason  to  conclude  that  the  same 
operation,  if  conducted  in  Nature's 
great  laboratory,  would  equally  pro- 
duce the  effect. 

And,  finally,  even  on  that  great 
scale  we  are  able  to  verify  the  result. 
The  case  is  one  of  those  rare  cases,  as 
we  have  shown  them  to  be,  in  which 


Nature  works  the  experiment  for  us 
in  the  same  manner  in  which  we  our- 
selves perform  it,  introducing  into  tho 
previous  state  of  things  a  single  and 
perfectly  definite  new  circumstance, 
and  manifesting  the  effect  so  rapidly 
that  there  is  not  time  for  any  other 
material  change  in  the  pre-existing 
circumstances.  "  It  is  observed  that 
dew  is  never  copiously  deposited  in 
situations  much  screened  from  the 
open  sky,  and  not  at  all  in  a  cloudy 
night ;  but  if  the  douds  withdraw 
even  for  a  few  minuteSf  and  leave  a 
dear  opening,  a  depotition  of  dew  pre- 
senUy  begins,  and  goes  on  increasing. 
.  .  .  Dew  formed  in  clear  intervals 
will  often  even  evaporate  again  when 
the  sky  becomes  thickly  overcast.*' 
The  proof,  therefore,  is  complete  that 
the  presence  or  absence  of  an  unin- 
terrupted communication  with  the  * 
sky  causes  the  deposition  or  non-depo- 
sition of  dew.  Now,  since  a  clear 
sky  is  nothing  but  the  absence  of 
clouds,  and  it  is  a  known  property  of 
clouds,  as  of  all  other  bodies  between 
which  and  any  given  object  nothing 
intervenes  but  an  elastic  fluid,  that 
they  tend  to  raise  or  keep  up  the 
superficial  temperature  of  the  object 
by  radiating  heat  to  it,  we  see  at 
once  that  the  disappearance  of  clouds 
will  cause  the  surface  to  cool ;  so  that 
Nature,  in  this  case,  produces  a 
change  in  the  antecedent  by  definite 
and  known  means,  and  the  conse- 
quent follows  accordingly :  a  natural 
experiment  which  satisfies  tho  re- 
quisitions of  the  Method  of  Differ- 
ence.* 

*  I  must,  however,  remark,  that  this 
example,  which  seems  to  militate  againsb 
the  assertion  we  made  of  the  comparative 
inapplicability  of  the  Method  of  D&erenco 
to  cases  of  pure  observation,  is  really  one 
of  those  exceptions  which,  according  to  a 
proverbial  expression,  prove  the  general 
rule.  For  in  this  case,  in  which  Nature, 
in  her  experiment,  seems  to  have  imitated 
the  type  of  the  experiments  made  by  man, 
she  has  only  succeeded  in  producing  tho 
likeness  of  man's  most  imperfect  experi- 
ments, namely,  those  in  wMch,  though  he 
succeeds  in  pxtxiucing  the  phenoraeuou« 
he  does  so  by  em'plo^\ti%  <iwui\\ft'*-  Tc«ia»a, 
which  he  la  una\AQ  "^rfeM^^N-s  Xa  «dsJc3%^x 
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The  acmuimlated  proot  of  which 
the  Theory  of  Dt'W  Iiofl  been  found 
siiaceptiblo  ia  a  striking  iiutnnoe  of 
the  fulness  of  aaauranca  which  the 
inductive  eTtilunce  of  lawn  of  canxs- 
tion  mnjr  attain  in  cases  in  whicli 
thu  invariable  aeqnence  is  by  no  lueonB 
obvious  to  a  Buperfitial  riew. 

%  4.  The  admirable  phyBiologicnl 
investigations  of  Dr.  Brown-Soquard 
alTonl  brilliant  esainples  of  the  appli- 
cation of  the  Inductive  MethodH  to  a 
cloas  of  inqiiirlea  iu  whicb,  fur  rBasoiu 
n'bich  will  preaeutly  be  given,  direct 
indnotion  tikes  place  under  peculiar 
difiiciiltiea  and  duutd  vantages.  Ab 
one  of  the  moat  apt  inetanoea,  I  select 
hia  speculation  (in  th«  Proceedlnga 
of  the  Koyid  Siwiety  for  May  16, 
1S61)  on  the  relations  between  mus- 
cular  irritability,  cadaveric  rigidity, 
and  putrefaction. 

The  law  which  Dr.  Brown-Slquard'a 
investigation  tends  to  tatabliah  is  the 
follovrfng  ; — -"The  greater  the  degree 
of  mUHCnlnr  irritability  at  the  time  of 
death,  the  later  the  cadaveric  rigidity 
nets  in,  and  the  longer 


would  say  at  first  sight  that  tl 
method  here  required  must  be  thi 
of  Concomitant  Variations.  But  th 
is  a  dehutive  appearance,  arising  fro: 
the  cirtumstanCB  (hat  the  oonclusif 
to  be  tested  is  itself  a  fact  of  coi 
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Dnknown  ageiaCT  f  r  tlio  moiuifl  by  which 
that  causa  was  produced.  In  tha  aAtutnl 
eipsrlmonb  which  we  are  speaking  of,  the 

sufflcienlly  la  what  Uila  proceu  imiLBlBtE. 
or  on  wtjat1tdfiponda,1obec«rtulu^4pWDn 
that  It  might  net  operate  upun  the  deposl. 


conchislon  already  ot- 


Methnda  may  be  put  in  requisition, 
and  it  will  be  found  that  the  fourth 
Atethoil,  though  really  employed,  has 
only  a,  subordinate  pbux  in  this  par- 
ticular inveetigatiim. 

Tlie  evidences  by  which  Dr.  Biawa- 
S&[uard  estabUshes  the  law  may  be 
CDumerated  as  follows  : — 

1st.  Paralysed  muscles  have  greater 
irritability  than  healthy  muaoles. 
Now,  paralysed  muscle.?  nre  later  in 
assuming  tha  cadaveric  rigidity  thin 
healthy  muscles,  the  rigidity  lasts 
longer,  and  putrefaction  seta  in  later, 
and  proceeds  more  slowly. 

Both  these  propositions  hod  to  be 
proved  by  experiment;  and  for  the 
experiments  which  prove  them  science 
is  also  indebted  to  Dr.  Brown-S^uard. 
The  former  of  the  two — that  paralysed 
muscles  have  greater  irritability  than 
healthy  muscles — he  ascertained  in 
various  ways,  but  most  decisively  by 
"  comparing  the  duration  of  irrita- 
bihty  in  a  paralysed  muscle  and  in 
the  corresponding  healthy  one  of  the 
opposite  side,  while  they  are  both 
submitted  to  the  same  excitation." 
He  "often  found  in  experimenting 
in  that  way  that  the  paralysed  muscle 
renutined  irritablu  twice,  three  times, 
or  even  four  timea  aa  long  ai  the 
healthy  one."  This  it  a  case  of  in- 
duction  by  the  Method  of  Difference. 
The  two  Iiml»,  being  tboae  of  the 
same  animal,  were  presumed  to  differ 
in  no  circumstance  material  to  the 
case  exccT)t  the  paralysis,  to  the  pre- 
sence and  ab)tencH  of  which,  thereFore, 
the  difference  in  tbe  muscular  irrita- 
bility wna  to  ba  attributed.  This 
assumption  of  complete  resemhlanoo 
all   material    di'ounistatieea  save 

I,  evidently  could  not  be  safely 
made  in  any  one  pair  of  experiments, 
because  the  two  leg»  of  any  given  - 
animal  might  be  accidentally  in  very 
different  pathological  conditiona  ;  but 
it,  besides  taking  pains  to  avoid  ony 
such  difference,  the  experiment  wai 
repeated  sufficiently  often  in  different 
animals  to  exolu^  the  supposition 
that  any  abnormal  circumstance  could 
be  present  in  them  all,  the  conditiona 


J 


of  the  Method  of  Tlifference  wpra 
ndwiuatnly  secured. 

In  the  same  muiner  lu  which  Dr. 
&ovni.Si!quftrd  proved  that  paralyBBil 
muscles  have  greater  imtaltilitj,  ha 
oIbo  proved  tlie  oorrelstive  pti^iosi- 
titni  re!ipectiiig  cfldavEnc  rigidit;  and 
patrefaotloii.  Having,  by  aection  of 
the  rooU  of  the  eciatio  nerve,  and 
(gain  of  a  Intend  half  of  the  epiiial 
oord,  produced  pamlyiiiB  in  ODo  hind- 
leg  of  an  animal  while  the  other 
reliuuiied  healthy,  he  found  that  not 
only  did  nniscular  irritaHiity  last 
much  longer  jn  ths  paralysed  limb, 
bnt  rigidity  set  in  later,  and  ended 
later,  and  pntrefaotion  began  later, 
and  was  lees  rapid  than  on  the  healthy 
side.  This  is  a  aummun  cose  of  the 
Method  of  Bifferenoe,  requiring  no 
comment.  A  further  and  very  im- 
portant cormboration  was  obtained  by 
the  game  method.  When  the  animal 
woH  tJUad,  not  shortly  after  the  section 
of  the  nerve,  but  a  month  later,  the 
effect  yran  revened ;  rigidity  set  in 
sooner,  and  lasted  a  shorter  time,  than 
in  the  healtby  moBcIes,  But  after 
this  lapse  of  time,  tile  paralysed 
musdea,  having  been  kept  by  the 
parolyus  in  a  Htate  of  rent,  had  lost 
a  ^reat  part  of  their  irritability,  and 
instead  of  more,  Imd  become  less  irri- 
table than  those  on  the  healthy  side. 
This  gives  the  A  B  C,  a  6  c,  and  B 
O,  h  c,  of  the  Method  of  Difference. 
One  antecedent,  increased  irritability, 
being  changed,  and  the  other  circum- 
stancea  being  the  same,  the  conse- 
quenoe  did  not  follow ;  and,  more- 
over, when  a  new  antecedent,  contrary 
to  the  first,  was  mipplied,  it  was  fol- 
lowed by  a  contr«ry  oonaequent.  Thia 
inatance  ia  attended  with  the  epecinl 
advantage  of  proving  that  the  retar- 
dation and  prolongation  of  the  rigidity 
do  not  depend  directly  on  the  paraly- 
sis, aince  that  was  the  aame  in  both 
tfae  inatanoes  ;  but  epemfically  on  one 
effect  of  the  paralysis,  namely,  the  in- 
creoaed  irritability,  ulnce  they  eeased 
when  it  ceased,  and  were  reversed 
when  it  woa  [Lvemed. 

2d!j,  Diminution  of  tliu  tejup..-ia- 


ture  of  muscles  befom  death  ino 
their  irritability.     But  diminution  of 
their  temporaturo  also  retarda  cada- 


known  by  Dr.  Brown-S&]uard  him- 
self, through  eKperiments  which  oon- 
clude  according  to  the  Method  of 
DifTerence.  There  is  nothing  in  the 
nature  of  the  prooesa  requiring  apecifio 
analysis. 

3dly.  Muscular  eicercine.  prolonged 

exhaustion,  diminishes  the  muscul  ar 

irritability.      Thia   ia   a   well-known 

trath,  dependent  on  the  most  general 


if  muscular  action,  and  proveil 
by  experimento  under  the  Method  of 
Difference,  oonatautly  repeated.  Now 
it  has  been  ahown  by  observation 
that  overdriven  cattle,  if  kilted  before 
recovery  from  their  fatigue,  become 
rigid  and  putrefy  in  a  Bnn>ritnngly 
ihort  time.  A  similar  fact  baa  been 
ibaervedin  the  cose  of  animals  hunted 
:o  death ;  cocka  killed  during  or 
lilioi-tly  after  a  liglit ;  and  soldiera 
nhiin  in  the  field  of  battle.  These 
variouB  casta  agree  in  no  circumstance 
directly  connected  with  the  muaclea, 
eicept  that  these  have  just  been  sub- 
jectwl  to  Bxliauatiug  exercise.  Under 
the  canon,  therefore,  of  the  Method 
of  Agmement,  it  may  be  inferred  that 
there  ia  a  connection  between  the  two 
facts.  The  Method  of  Agreement, 
indeed,  as  has  been  xbown,  is  not 
competent  to  prove  causation.  The 
present  aae,  luiwevcr,  is  already 
known  to  be  a  case  of  causation,  it 
being  cei'tain  that  the  state  of  the 
body  oftar  deatli  miial  eontehow  de- 
pend upon  ita  utate  at  the  time  of 
death.  We  are  therefore  warranted 
in  concluding  that  the  single  circum- 
stance in  which  all  the  instances 
agree  is  the  part  of  the  antecedent 
which  is  the  cause  of  that  particular 
oonaequent. 

4thly.  In  proportion  as  the  nutri- 
tion of  uiiiBcleB  ia  In  a  good  state, 
their  irritability  is  high.  This  fact 
alfU  rests  on  the  general  evidence  of 
the  laws  oE  pliyaiology.  grounded  on 
Liany   familiar    aY^^'^^^'""'   '^   "^"^ 


mee.  Now,  la  the 
n  who  liied  from  aooident 
I,  witb  their  mnBOleB  in  a 
good  stftte  of  nntritioa,  the  mniOuIac 
(iritsbility  continues  long  tJttr  death, 
rigidity  Kta  in  lute,  and  peraista  long 
without  the  ptitreFaotive  chaugs.  On 
thi!  eontiary,  in  cases  of  diseaw  in 
tvhinh  nutrition  haa  been  dlminiahed 
tor  a  long  time  before  death,  all  theae 
cttictn  are  rtveraed.  Theaa  are  the 
oinditionB  of  the  Joint  Method  of 
Agreemeatund  Difference.  Tbecasea 
o(  mtanled  unci  long- continued  rigi- 
dity here  in  question  agree  uiUy  in 
bding  preaeded  by  a  high  state  of 
nutation  of  the  inuaolea ;  the  easea 
Of  rapid  and  brief  riijidity  ag;ree  only 
fn  being  preceded  bj  a  low  state  <if 
mnacular  nutrition ;  a  conneotion  is 
therefore  indnctively  proved  betwmm 
the  degree  of  the  nutrition  and  the 
alowneu  and  prulongatlou  of  the  rigi- 
dity, 

5tbly,  Convulsions,  like  exhauiting 
exnciae,  but  in  a  still  greater  degree, 
diminish  the  nmsculur  irritabUity. 
Now,  when  death  follows  violent  and 
prolonged  couvulsions,  aa  iu  tstanuH, 
Iiydrophobia,  somo  cases  of  cholera, 
and  certain  poisans,  rigidity  nets  in 
™ry  rapidly,  and,  after  a  very  brief 
duration,  gives  place  to  putrefactiou. 
This  is  anotlicr  example  of  the  Method 
of  Agreement,  of  thu  saute  chacacter 
with  No.  3. 

6thly.  1'he  ueries  of  instances  which 
we  shall  take  last  ia  of  a  more  com- 
plei  character,  and  retjuirefl  a  more 
minute  analysis. 

It  has  long  been  observed  that  in 
■oine  cosM  of  death  by  lightning  cada- 
veric rigidity  either  does  not  take  plnoe 
at  all,  or  is  of  such  extremely  brivf 
dnmtiou  as  to  escape  notice,  and  that 
In  these  cases  putrefaction  is  very  ra- 
pid. InothercBHes,hawever,theusQal 
cadaveric  rigidity  appeius.  There 
must  be  B.ime  difference  in  the  cause 
to  account  for  this  difference  in  the 
effect.  Now  "death  by  lightning 
mny  be  the  resolt  of,  tst.  a  Hyncope 
by  f  Hclit,  or  iu  coiiHaquennj  of  a  direct 
or  reflex  iiiffue^ue  of  lightuiiig  on  the 


par  vagum ;  2dly,  hemorrhage  in  or 
around  the  braiu,  or  in  the  luilgl,  the 
pericardium,  Ac  ;  3dlj,  concussion, 
or  some  other  alteration  in  tlie  bmin  ;" 
nouo  of  which  phanomsna  have  any 
known  property  capable  of  aoconnt- 
ing  for  ths  sumiression,  or  atmori! 
auppresaiou,  of  toe  cadaveric  rigidity. 
But  the  cause  of  death  may  ^ao  ba 
that  the  lightning  produces  "  a  violent 
convulaiou  of  every  muccle  in  the 
body,"  of  which,  if  of  sufficient  in- 
tensity, Uie  known  effect  would  be 
thnt  "  muscular  irritability  ceasm 
almost  at  once."  If  Dr.  Bmwn- 
B^uard's  generalisation  is  a  true  law. 
these  will  be  the  very  coaea  in  which 
rigidity  is  so  much  abridged  m  to 
escape  notice ;  and  the  cases  in  which, 
00  tbu  oontrary,  rigidity  takes  place 
as  nana!  will  be  those  in  which  the 
atrolce  of  ligbtuing  opentea  in  some 
of  tlie  other  niodea  which  have  bean 
eiiumeratad.  How,  then,  ia  thia 
brought  to  the  teat !  By  experiment* 
nob  on  Ilglitutng,  which  cannot  bo 
commanded  at  pleasure,  but  on  the 
same  uatural  agency  in  a  manageabls 
form,  thnt  of  artificial  galvanism.  Dr. 
Brown-Sequard  galvanised  the  entire 
budiea  of  animaJa  immediaMljr  ftfter 
death.  Oalvanism  caiuuit  <merate  in 
any  of  the  modes  in  which  the  stredce 
of  lightning  may  have  iqierated,  ex- 
cept tha  aingular  one  of  prodUBlng 
muscular  convulsions.  If,  therefore, 
a/ter  the  bodies  have  been  galvanised, 
the  duration  of  rigidity  ia  much  short- 
ened and  putrefaction  much  acede- 
raled,  it  is  reasonable  to  aaoribe  tho 
same  effects  when  produced  by  ligbt- 
ning  to  the  property  which  galvaatsm 
shares  with  lightning,  and  not  to 
those  which  it  does  not  Now  tbia 
Dr.  Bruwu-S^uard  found  to  be  tbe 
fact.  The  galvanic  experiment  woa 
tried  with  choj^ca  of  vary  varioue 
degress  of  strength  ;  and  tbe  non 
poirerful  the  charge,  tbe  shorter  WM 
foQnd  to  be  the  doration  of  rigiditr^ 
and  the  loore  speedy  Mid  ra^dd  tbe 
putrefaction.  In  the  experiment  in 
which  tbe  cUiir^u  was  strongsst  md 
the  musculur  irritability  moat  |i  I'otnptly 
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destroyed,  the  rigidity  only  lasted 
fifteen  minutes.  On  the  principle, 
therefore,  of  the  Method  of  Concomi- 
tant Variations,  it  may  be  inferi'ed 
that  the  duration  of  the  rigidity  de- 
pends on  the  degree  of  the  irritability ; 
and  that  if  the  charge  had  been 
as  much  stronger  than  Dr<  Brown- 
S<Squard's  strongest,  as  a  stroke  of 
lightning  must  be  stronger  than  any 
electric  shock  which  we  can  produce 
artificially^  the  rigidity  would  have 
been  shortened  in  a  corresponding 
ratio,  and  might  have  disappeared 
altogether.  This  conclusion  having 
been  arrived  at,  the  case  of  an  electric 
shook,  whether  natural  or  artificial, 
becomes  an  instance,  in  addition  to  all 
those  already  ascertained,  of  corre- 
.spondence  between  the  irritability 
of  the  muscle  and  the  duration  of 
rigidity. 

.  All  these  instances  are  summed  up 
in  the  following  statement : — **  That 
when  the  degree  of  muscular  irrita- 
bility at  the  time  of  death  is  consider- 
able, either  in  consequence  of  a  good 
state  of  nutrition,  as  in  persons  who 
die  in  full  health  from  an  accidental 
cause,  or  in  consequence  of  rest,  as  in 
cases  of  paralysis,  or  on  account  of 
the  influence  of  cold,  cadaveric  rigidity 
in  all  these  cases  sets  in  late  and  lasts 
long,  and  putrefaction  appears  late, 
and  progresses  slowly  ; "  but  '*  that 
when  the  degree  of  muscular  irrita- 
bility at  the  time  of  death  is  slight, 
either  in  consequence  of  a  bad  state 
of  nutrition,  or  of  exhaustion  from 
over-exertion,  or  from  convulsions 
caused  by  disease  or  poison,  cadaveric 
rigidity  sets  in  and  ceases  soon,  and 
putrefaction  appears  and  progresses 
quickly."  These  facts  present,  in  all 
their  completeness,  the  conditions  of 
the  Joint  Method  of  Agreement  and 
Difference.  Early  and  brief  rigidity 
takes  place  in  oases  which  agree  only 
in  the  circumstance  of  a  low  state  of 
muscular  irritability.  Kigidity  begins 
late  and  lasts  long  in  cases  which 
agree  only  in  the  contrary  circum- 
stance, of  a  muscular  irritability  high 
and  unusually  prolonged.     It  follows 


that  there  is  a  connection  through 
causation  between  the  degree  of  mus- 
cular irritability  after  death  and  the 
tardiness  and  prolongation  of  the  cada- 
veric rigidity. 

This  investigation  places  in  a  strong 
light  the  value  and  efficacy  of  the 
Joint  Method.  For,  as  we  have 
already  seen,  the  defect  of  that 
Method  is,  that,  like  the  Method  of 
Agreement,  of  which  it  is  only  an 
improved  form,  it  cannot  prove  causa- 
tion. But  in  the  present  case  (as  in 
one  of  the  steps  in  the  argument 
which  led  up  to  it)  causation  is  already 
proved,  since  there  could  never  be 
any  doubt  that  the  rigidity  altogether, 
and  the  putrefaction  which  follows  it, 
are  caused  by  the  fact  of  death.  The 
observations  and  experiments  on  which 
this  rests  are  too  familiar  to  need 
analysis,  and  fall  under  the  Method 
of  Difference.  It  being,  therefore^ 
beyond  doubt  that  the  aggregate 
antecedent,  the  death,  is  the  actual 
cause  of  the  whole  train  of  conse- 
quents, whatever  of  the  circumstances 
attending  the  death  can  be  shown  to 
be  followed  in  all  its  variations  by 
variations  in  the  effect  under  investi- 
gation, must  be  the  particular  feature 
of  the  fact  of  death  on  which  that 
effect  depends.  The  degree  of  muscu- 
lar irritability  at  the  time  of  death 
fulfils  this  condition.  The  only  point 
that  could  be  brought  into  question 
would  be  whether  the  effect  depended 
on  the  irritability  itself,  or  on  some- 
thing which  always  accompanied  the 
irritability :  and  this  doubt  is  set  at 
rest  by  establishing,  as  the  instances 
do,  that  by  whatever  cause  the  high 
or  low  irritability  is  produced,  the 
effect  equally  follows ;  and  cannot, 
therefore,  depend  upon  the  causes  of 
irritability,  nor  upon  the  other  effects 
of  those  causes,  which  are  as  various 
as  the  causes  themselves,  but  upon 
the  irritability  solely. 

§  5.  The  last  two  examples  will 
have  conveyed  to  any  one  by  whom 
they  have  been  duly  followed  so  cleat 
a  conception  of  the  u%^  qaA  \it«f:!C\^'«^ 
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man^ement  of  three  of  the  foiir 
inelhwla  of  aiperiniental  inquity,  us 
to  eupenede  the  iieoewiity  of  anj 
further  exemplification  of  them.  The 
remaining  method,  that  of  Residues, 


quote  from  Sir  John  Hcnchel  some 
examples  of  that  method,  with  the 
lemarke  b;  which  they  are  introduced. 

"  It  ia  by  this  proceaa,  in  fact,  that 
BCtoncp,  ill  its  preseut  advanced  atate, 
ia  chiefly  promoted.  Most  of  the  phe- 
nomena wldch  Nature  preBtnta  are 
very  complicated  j  and  when  the 
pffeota  of  aU  knowii  caueefi  are  esti- 
mated with  exactneKa,  and  anbducted, 
the  residiuil  facta  are  conatautly  ap- 
pearing in  the  form  of  phenomena 
altogetiier  new,  and  leodrng  to  the 
moat  important  concluaions. 

"  For  example :  the  return  of  the 
comet  predicted  by  Professor  Encke, 
a  great  many  times  in  auocesnion,  and 
the  general  good  agreement  of  its 
calcrJated  with  ita  observed  place  dur- 
ing any  one  of  its  periods  of  visibility, 
woatd,  lead  us  to  say  that  ita  gravitO' 
tion  towards  the  aun  and  planets  ia 
the  sole  and  sufGcient  caiine  of  all  the 
phenomena  of  ita  orbitual  motion  ; 
but  when  the  effect  of  this  cause  is 
strictly  caJculated  and  snbdncted  from 
the  oteerved  motion,  there  is  found  to 
remain  behind  a  rtxUltud  j^tenoinenoa, 
which  would  never  have  been  other- 
wise ascertained  to  exiat,  which  is  a 
Kmall  anticipation  of  the  time  of  its 
reappearance,  or  a  diroinutioa  of 


counted  for  by  gravity,  and  whose 
cauee  is  therefore  to  be  inquired  into. 
Such  an  anticipation  would  be  caused 
by  thereeistancBof  amedium  diaaemi- 
iiated  through  the  oeleatiol  regions  ; 
and  OS  there  are  other  good  reasons 
for  believing  this  to  be  n  rera  muxi," 
(an  actually  existing  antecedent,)  "  it 
lion  therefore  been  ascribed  to  auch  a 


"M.   Arago,  having  augpended  a 

magnetic  needle  by  a  silk  thread,  and 

'   ■'   '        ■'      ''         obaorved  that  it 
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when  suspended  over  a  plate  of  copper, 
than  when  no  such  plnte  was  ben^th 
it.  Now,  in  both  coses  there  wers 
two  Fcrre  coiam  "  (anteoedeiita  known 
to  exist]  "  why  it  thnitjd  come  at 
length  to  rest,  viz.  the  resistance  of 
the  air,  which  opposes,  and  at  length 
deatroys,  aJl  motions  performed  in  it; 
and  the  want  of  perfect  mobility  in 
the  slUc  thread.  But  the  effect  of 
those  causes  being  exactly  known  by 
the  observation  mode  in  the  absence 
of  the  cupper,  and  being  thus  allowed 
fur  and  siibdncbed,  a  reaidual  pheno- 
menon appeared,  in  the  fact  that  a 
retarding  infiuenoe  was  exerted  by 
the  copper  itsself  ;  and  this  fact,  once 
ascertuned,  speedily  led  to  the  know- 
ledge of  an  entirely  new  and  luieic- 
pectcd  cIbbb  of  relrtions,''  This  ex- 
ample belongs,  however,  not  to  the 
Method  of  B^dues  but  to  the  Method 
of  Difference,  the  law  being  ascer- 
t^ned  by  a  direct  comparieou  of  the 
results  of  two  experiments,  whioh 
differed  in  nothing  but  the  preaanoa 
or  absence  of  the  plate  of  copper.  To 
have  made  it  exemplify  the  Method 
of  Residues,  theeffect  of  the  resistance 
of  the  air  and  that  of  the  rigidity  of 
the  ailk  should  have  been  calcnlated 
A  priori  fiom  the  laws  obtained  by 
separate  and  foregone  experiments. 

"  Unexpected  and  peculiarly  strik- 
ing confimiations  of  inductive  laws 
frequently  oooiir  in  the  form  of  re- 
sidual phenomena,  in  the  course  of 
inveatigations  of  a  widely  different 
nature  from  those  which  gave  rise  to 
the  indviotiona  themaelves,  A  veiy 
elegant  example  may  be  cit«d  in  the 
imexpected  cnnfinuatiou  of  the  law  of 
the  development  of  heat  in  ulaatio 
fluids  by  oompreraion,  which  isaffordod 
by  the  phenomena  of  Hound.  The 
inquiry  into  the  cause  of  sound  had 
led  to  conclusions  respecting  its  mods 
of  propagation,  from  which  its  velodty 
in  the  air  coidd  be  precisely  calculated. 
Tliu  ealculatious  wei-ti  ittirformed,  but. 
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when  cninpara'l  wftli  fnot,  tliough  the 
agriietiient  was  quite  suffioieut  lii  show 
the  general  cnirectneaa  of  the  cause 
and  mode  of  propagation  aaaigned,  yet 
tbe  mhcU  velocity  conld  not  be  ehown 
to  arise  from  this  theory.  There  was 
ntill  a  residual  velocityto  be  accounted 
for,  which  placed  dynamical  philoeo- 
pbera  for  a  loii^  time  in  great  dilemmai 
Atlengtbljaplnce  struck  on  thehappy 
idea  that  this  might  arise  from  the  heal 
developed  in  the  act  of  that  condensa- 
tion which  neceaearily  takes  place  at 
every  vibration  by  which  sound  is 
conveyed.  The  matter  was  subjected 
to  exact  calculation,  and  the  result 
was  at  ODce  the  complete  explanation 
of  the  residual  phenomenon,  and  a 
striking  confirmation  of  the  general 
law  of  the  development  of  heat  by 
compression,  under  circumstances  be- 
yond artificial  imitation." 

"Many  of  the  new  elements  of 
chemistry  have  been  detected  in  the 
investigation  of  residual  phenomena. 
Thus  Arfwedson  discovered  litbia  by 
peroeiving  an  excess  of  weight  in  the 
sulphate  produced  from  a  small  por- 
tion ot  what  he  considered  as  niagneBia 
present  in  a.  mineral  he  hud  analysed. 
It  is  on  this  principle,  too,  that  the 

operations  in  the  arts  are  almost  mice 
to  be  the  huking-plnces  of  new  chemi- 
cal ingredients :  witiiees  iodine,  bro 
mine,  selenium,  and  the  new  metali 
accompanyinj/  platina  in  the  e 
menu  of  WoUaston  audTennai 
was  a  happj  thought  oC  Glauber  to 
examine  what  everybody  else  threw 

"  Almoat  all  the  greatest  discoTeries 
in  Ajitronomy,"  says  theeiimBHuthor,t 
"  have  resulted  from  the  consideration 
of  residual  phenomena  of  a  quantita- 
tive or  numerical  kind.  ...  It  was 
thus  that  tbe  grand  discovery  of  tht< 
precession  of  the  e(|iiinoxes  resulted 
as  a  residual  phenomenon  from  the 
imperfect  explanation  of  the  return  of 
the  seasons  by  the  return  of  the  sun 
to  the  same   apparent   phice   among 


the  fixed  stars.  Thus,  als<i,  aberra- 
tion and  nutation  resulted  as  residual 
phenomena  from  that  portion  of  the 
changes  of  the  apparent  places  of  the 
fixed  stars  which  was  left  unaccounted 
for  by  precesaion.  And  thus  again 
tlie  apparent  proper  motions  of  the 
stars  are  the  oi»erved  residues  of 
their  apparent  movements  outstand- 
ing and  unaccounted  for  by  strict 
calculation  of  the  effects  of  preces- 
sion, nutation,  and  aberration,  The 
neorestapproaoh  which  human  theories 
can  make  to  periection  is  to  diminish 
this  residue,  this  caput  niorCuvm  nf 
observation,  as  it  may  be  considered, 
as  much  hh  practicable,  and,  If  pos- 
sible, 1i>  reduce  it  to  nothing,  either 
by  showing  that  something  has  been 
neglected  in  our  estiraalrion  of  known 
causes,  or  by  leasoniug  upon  it  as  a 
new  fact,  and  on  the  principle  of  the 
inductive  philciBophy  ascending  from 
the  effect  to  its  cause  or  causes." 

The  disturbing  effects  mutually  pro- 
duced by  the  earth  and  planets  upon 
each  other's  motions  were  fint  brought 
to  light  as  residual  phenomena,  by 
the  difference  wbioh  appeared  between 
the  observed  places  of  those  bodies 
and  the  places  calculated  on  a  con- 
ilely  of  their  gravitation 
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consider 

the  law  of  gravitation  as  iibtainiiig 
between  all  bodies  whatever,  and 
therefore  between  nil  particles  of 
matter )  their  first  tendency  having 
been  to  regard  it  as  a  force  acting 
only  between  each  planet  or  satellite 
and  the  central  body  to  whose  system 
it  belonged.  Again,  the  catastro- 
phists,  in  geology,  he  their  opinion 
right  or  wrong,  support  it  on  the 
plea,  that  after  IJie  effect  of  all  causee 
now  in  operation  has  been  allowed 
for,  there  remains  in  the  existing 
constitution  of  the  earth  a  large 
residue  of  facts,  proving  the  exist- 
ence at  former  periods  either  of  other 
forces,  or  of  the  same  forces  in  a  much 
greater  degree  of  intensity.  To  add 
one  more  example  :  those  who  assert, 
what   uu    one    but,   tW^u    b.w^   iw&. 


ground  fut  beliHvtdg,  that  there  la 
iu  one  liuinaii  iudividitnl,  une  sex,  or 
rme  race  ••!  mnukinil  over  Boothet  an 
inherent  and  ineiplicable  auiJeriority 
in  mental  foaiUtiea,  oould  only  aub- 
ntsntjnte  th«ir  prupositiim  bj  aab- 
tractinj;  from,  the  differenoeg  of  in- 
telleot  which  we  in  faet  tee  all  that 
can  be  traced  bj  known  Inwa  either 
to  the  OBCurtained  liifferenoea  of  phyai- 
cbI  tFrganisnCiun,  or  to  the  diSeronoea 
which  hnva  exists  in  the  outward 
cirCUmatanceB  in  which  tlie  subjects 
of  the  comparigon  have  hitherto  been 
placed.  What  these  cnusBs  luiglit 
foil  to  account  for  would  oonatitute 
u  re^ual  phenomenon,  which,  and 
which  alone,  would  be  evidence  of  an 
ultatiur  original  diatlnction,  and  the 
mcoauie  of  iU  amounL  Bub  the  bb- 
aerton  of  uich  sappoaed  differences 
liave  not  provided  thmuselres  with 
these  Deceaaar;  logic*!  CDuditionn  of 
the  eatablixboKnit  of  their  dootrloe, 

Tlie  spirit  of  the  Method  of  Eeei- 
dues  beiii;;,  it  ia  hoped,  sufGciently 
Intelligihla  from  these  examples,  and 
the  other  three  methoda  havinc  al- 
ready been  so  fully  ei:umplified,  we 
luay  here  close  our  expositioo  of  the 
four  m^hoda,  considered  as  employed 
in  the  investigation  of  the  simpler  mid 
more  elenieiitary  order  of  the  ooni- 
binations  of  phenomena. 

§  6.  Dr.  WhewoU  has  expreased 
a  very  unfavourable  opinion  of  the 
utility  of  the  ITour  Metliods,  as  well 
lis  of  the  aptness  of  the  examples  by 
which  I  have  attempted  to  illustrate 
them.    Hin  words  are  these  :* — 

"Upon  theiie  methods,  the  obvious 
thing  to  remark  is,  that  they  take  for 
jn'anted  the  very  tbia^  which  is  most 
dilScult  to  discover,  the  reilucUon  of 
the  phenomena  to  formulie  such  as 
are  here  presented  to  us.  When  we 
have  any  aet  of  complex  facta  offered 
tu  us, — for  iustance,  thiiae  whioh  were 
otfered  in  the  cases  of  discovery  which 
I  have  mentioned, — the  facts  of  the 
plnnetury  path:',  of  falling  bodiei,  of 

*  I'lUlmii'biri/Diiantn.l'p-  "43.  '^4' 


rofractud  rays,  of  cusmioal  motioni, 
of  chemical  analysis  |  and  when,  in 
any  of  these  cases,  we  would  discovvr 
the  law  of  nature  which  governs  them, 

the  feature  in  which  all  the  caces 
agree,  where  are  we  to  look  for  onr 
A,  B,  C,  and  o,  6,  rl  Xature  dom 
not  present  t<i  as  the  coses  in  this 
form )  and  how  are  we  to  reduce 
them  to  this  fonnt  You  soy,  iBirn 
we  find  the  combination  of  A  B  O 
with  a  b  c  and  A  B  D  with  tt  b  il, 
then  ws  may  draw  our  iufereuos. 
Granted :  but  when  smd  where  are 
we  to  find  Huch  oombinations  ?  Even 
now  that  the  discoveries  are  mad^ 
who  will  point  out  to  lu  what  are  the 
A,  B,  C,  and  a,  b,  e,  elements  of  tha 
cases  which  have  just  been  enuiueF- 
ated  I  Who  will  tell  us  which  of  tba 
methods  of  inijuiry  those  historioaUy 
re^  and  encoeasful  inipiirios  exem- 
plify T  Who  will  corry  these  fornWllB 
through  the  history  of  the  soleneeik 
an  they  have  really  grown  up  j  and 
show  us  that  these  four  methods  have 
iHien  operative  in  their  formation  ;  or 
that  any  light  is  thrown  upon  the 
steps  of  their  progress  by  refurence  to 
these  f onnulffi  ? " 

He  adds  that,  in  this  work,  the 
methods  faava  not  been  applisd  "to 
a  large  body  of  oonspiooons  and  \>ti- 
donbted  examples  of  discover]',  ex- 
tending along  the  whole  histoty  of 
sdence  ; "  which  ought  to  have  been 
done  in  order  that  the  meUiods  might 
be  shown  to  possess  the  "advantoKe" 
Iwhieb  ho  claims  at  belonging  to  liis 
own)  of  being  thoBs  "  by  whidi  all 
great  discoveries  in  ccieoce  have  really 
been  niaile  "  (p.  277). 

There  is  a  striking  slniilaiity  Be- 
tween the  objections  here  made  ^ahwt 
Canons  of  ludnction,  and  what  was 
alleged,  in  the  last  century,  by  as  able 
men  as  Br.  Whewell,  against  the  bo- 
knowledged  Canon  uf  KatioeinatloD, 
Those  who  protested  against  tho  Aris- 
totelian Logic  said  of  the  HyVoghao, 
what  Dr.  Whewell  savs  of  the  In^ 
ductivo  Mutliodfl,  that"  it  "takea  fur 
granted  the  very  thiinf  which  is  most 
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difficult  to  discover,  the  redaction  of 
the  argument  to  f  ormulse  such  as  are 
here  presented  to  us."  The  grand 
difficulty,  they  said,  is  to  obtain  your 
syllogism,  not  to  judge  of  its  correct- 
ness when  obtained.  On  the  matter 
of  fact,  both  they  and  Dr,  Whewell 
are  rignt.  The  greatest  difficulty  in 
both  cases  is  first  that  of  obtaining 
the  evidence,  and  next,  of  reducing  it 
to  the  form  which  tests  its  conclusive- 
ness.  But  if  we  try  to  reduce  it  with- 
out knowing  what  it  is  to  be  reduced 
to,  we  are  not  likely  to  make  much 
progress.  It  is  a  more  difficult  thing 
to  solve  a  geometrical  problem  than 
to  judge  whether  a  proposed  solution 
is  correct ;  but  if  people  were  not  able 
to  judge  of  the  solution  when  found, 
they  would  have  little  chance  of  find- 
ing it.  And  it  cannot  be  pretended 
that  to  judge  of  an  induction  when 
found  is  perfectly  easy,  is  a  thing  for 
which  aids  and  instruments  are  super- 
fluoui ;  for  erroneous  inductions,  false 
inferences  from  experience,  are  quite 
OS  common,  on  some  subjects  much 
commoner,  than  true  ones.  The  busi- 
ness of  Inductive  Logic  is  to  provide 
i-ules  and  models,  (such  as  the  Syllo« 
gism  and  its  rules  are  for  ratiocina- 
tion,) to  which,  if  inductive  argu- 
ments conform,  those  arguments  are 
conclusive,  and  not  otherwise.  This 
is  what  the  Four  Methods  profess  to 
be,  and  what  I  believe  they  are  uni- 
versally considered  to  be  by  experi- 
mental philosophers,  who  had  prac- 
tised all  of  them  long  before  any 
one  sought  to  reduce  the  practice  to 
theory. 

The  assailants  of  the  Syllogism  had 
also  anticipated  Dr.  Whewell  in  the 
other  branch  of  his  argument.  They 
said  that  no  discoveries  were  ever 
made  by  syllogism  ;  and  Dr.  Whe- 
well says,  or  seems  to  say,  that  none 
were  eveif  made  by  the  Four  Methods 
of  Induction.  To  the  former  objec- 
tors, Archbishop  Whatley  very  per- 
tinently answered,  that  their  argu- 
ment, if  gcK)d  at  all,  was  good  against 
the  reasoning  process  altogether  ;  for 
whatever  cannot  be  rsduced  to  syllo- 


gism is  not  reasoning.  And  Dr. 
Whewell's  argument,  if  good  at  all, 
is  good  against  all  inferences  from 
experience.  In  saying  that  no  dis* 
ooveries  were  ever  made  by  the  Four 
Methods,  he  affirms  that  none  were 
ever  made  by  observation  and  ex* 
periment  *,  for  assuredly  if  any  were, 
it  was  by  processes  reducible  to  one 
or  other  of  those  methods. 

This  difference  between  us  accounts 
for  the  dissatisfaction  which  my  ex- 
amples give  him  ;  for  I  did  not  select 
them  with  a  view  to  satisfy  any  one 
who  required  to  be  Convinced  that  ob- 
servation and  experiment  are  modes 
of  acquiring  knowledge :  I  confess 
that  in  the  choice  of  them  I  thought 
only  of  illustration,  and  of  facilitat^g 
tlie  conception  of  the  Methods  by  con- 
crete instances.  If  it  had  been  my 
object  to  justify  the  processes  them- 
selves as  means  of  investigation,  there 
would  have  been  no  need  to  look  far 
off,  or  make  use  of  recondite  or  com« 
plicated  instances.  As  a  specimen  of 
a  truth  ascertained  bv  the  Method  of 
Agreement,  I  might  have  chosen  the 
proposition  "  Dogs  bark."  This  dog, 
and  that  dog,  and  the  other  dog« 
answer  to  A  B  0,  A  D  E,  A  F  G. 
The  circumstance  of  being  a  dog 
answers  to  A.  Barking  answers  to 
a.  As  a  truth  made  known  by  the 
Method  of  Difference,  "  Fire  bums  '* 
might  have  sufficed.  Before  I  touch 
the  fire  I  am  not  burnt ;  this  is  B  Gj 
I  touch  it,  and  am  burnt ;  this  is  A  ^ 
C,  a  B  0. 

Such  familiar  experimental  pro- 
cesses are  not  regarded  as  inductions 
by  Dr.  Whewell ;  but  they  are  peri 
fectly  homogeneous  with  those  by 
which,  even  on  his  own  showing,  the 
pyramid  of  science  is  supplied  with 
its  base.  In  vain  he  attempts  to 
escape  from  this  conclusion  by  laying 
the  most  arbitrary  restrictions  on  the 
choice  of  examples  admissible  as  in- 
stances of  Induction :  they  must 
neither  be  such  as  are  still  matter  of 
discussion  (p.  265),  nor  must  any  of 
them  be  drawn  from  mental  and 
social    subjects    (v*^  '^l^^^  xskOt  ^xa\sl 
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ordinary  nbaervation  and  practical 
lite  (pp.  241-247).  They  must  lie 
taken  exclusively  from  the  generalisa- 
tions by  which  iicientiilc  thinkers  have 
^Hxnded  to  great  and  coniprehetiaive 
lawB  ol  natnrol  phenomena.  Now  it 
ia  neldom  poraible,  in  these  compli- 
cated inquiries,  to  go  much  beyond 
the  initial  steps  without  calling  in 
the  inBtrument  of  Deduction  and  tlie 
temporai7  aid  of  hypotheseu ;  ha  I 
myself,  in  commun  with  Dr.  Whewell, 
have  maintained  against  the  pumly 
emtarical  school  Since,  therefore, 
Blich  cases  could  not  conveniently  be 
selected  to  illnatrate  the  principles  of 
mere  observation  and  experiment,  Dr. 
Whewetl  is  misled  by  their  absence 
into  representing  the  Experimental 
Metltods  OS  serving  no  purpose  in 
scientific  investigation  1  fo^fttiiig 
that  if  those  methods  had  not 
plied  the  first  generalisations,  I 
would  have  been  no  materials  for  his 
own  conception  ot  Induction  to  ' 

His  challenge,  however,  to  point 
out  which  of  the  four  methods  are 
oieoipliRed  in  certain  important  coses 
ot  scientific  inquiry  is  easily  answered. 
"The  planetary  paths,"  as  far  as  tliey 
are  a  case  of  induction  at  all,*  fall 
under  the  Method  of  Agreement. 
The  law  ot  "falling  bodies,"  namely, 
that  they  describe  s[inces  propnj'tionol 
to  the  squares  of  the  tiuieH,  was  Iiie- 
torically  a  deduction  from  the  Grst 
law  of  motion ;  but  the  experiments 
by  which  it  was  veriiied,  and  by  which 
it  might  have  been  discovered,  were 
examples  of  the  Method  of  Agree- 
ment ;  and  the  apparent  variation 
from  the  true  law,  caused  by  the  re- 
sistance of  the  air,  was  cleared  np  by 
experiments  in  mcun,  constituting  an 
application  of  tlie  Method  of  Differ- 
ence. The  law  of  "refracted  rajs" 
(the  constancy  of  the  ratio  between 
the  sines  of  inoidenoe  and  of  refrac- 
tion for  each  refracting  substance) 
was  ascertained  by  direct  measure- 
ment, and  therefore  by  the  Method 

■  See,  01.  (hiii  iioint,  Uio  BMoad  ohaiitBr 
uf  tliu  preacut  buok. 


of  Agreement.  The  "coamical  i 
tionH "  were  determined  by  highly 
complex  proceiwes  of  thought,  in  which 
Deduction  was  predominant,  but  the 
Methods  o(  Agreement  and  of  Oon- 
coinitant  Variations  had  a  large  part 
in  establishing  the  eminrioal  laws. 
Every  case  without  exception  of 
"chemical  analysis"  constitutes  a 
^vell-lnarked  example  of  the  Method 
of  Difference.  To  any  one  acqiuiinted 
with  the  subjects— to  Dr.  Whewell 
himself,  there  would  not  be  the  small- 
est dii^il  ty  in  setting  out "  the  ABO 
and  ab  c  elements  "  of  these  cases. 

If  discoveries  are  ever  mode  bf 
observation  and  experiment  without 
Deduction,  the  four  meUiods  are 
methods  of  discovery  :  but  even  iC 
they  were  not  methixls  of  discovery, 
it  would  not  be  the  less  true  that  they 
arc  the  sole  methods  of  Pmof ;  and 
in  that  character,  even  the  results  of 
deduction  ore  amenable  to  them.  The 
great  generalisations  which  begin  as 
HypotJieees  must  end  hy  being  proved, 
and  are  in  reality  (as  will  be  shown 
hereafter)  proved,  by  the  Four  Me- 
thods. Now  it  is  widi  Proof,  as  such, 
that  Logic  is  principally  concerned. 
Thin  distinction  hoH,  indeed,  no  chanoe 
of  finding  favour  with  Dr.  Whewetl ; 
for  it  IB  the  peculiaritj  of  hid  system 
not  to  reeojjnise,  in  cases  of  Induo- 
tion,  any  necessity  for  proof.  If,  after 
assuming  an  hypothesis  and  carefully 
collating  it  with  facts,  nothing  is 
brought  to  light  inconsistent  wiw  it, 
that  IS,  if  experience  does  not  (disprove 
it,  be  is  content ;  at  least  until  n  sim- 
pler hypothesis,  equally  cnnststent 
with  experience,  presents  itself.  If 
this  be  Induction,  doubtless  tliere  fa 
no  necessity  for  the  Tour  Methods. 
But  to  suppose  that  it  is  bo  appears 
to  me  a  radical  misconception  of  the 
nature  of  the  evidence  of  physical 
truths. 

80  real  and  practical  is  the  need  of 
n  test  tor  induction  similar  to  the 
syllogistic  test  of  iatio<nuat!on,  that 
infetonoos  which  bid  defiance  to  Om 
most  elementary  notions  uf  inductive 
lugic  are  put  turtli  without  rolsgiv- 


Inp  by  persons'  eminBiit  in  phyiical 
HoiGDce,  OH  sniin  ns  Ch<.'y  ani  otS  the 
(trnutid  on  which  they  ftra  eoiiveraa 
with  the  facts,  and  not  reduced 
judge  only  by  tlie  arKuments  ;  and 
for  educated  persuiui  in  geiieial, 
may  be  doubted  if  they  are  better 
judges  of  n  good  or  a  tiad  induction 
than  they  were  before  Bacon  irrote. 
The  impruveuient  in  the  resultn  of 
tliiuldng  liaa  seldom  extent 
prooeuiieii ;  or  has  reached,  if  auy  prO' 
eesB,  that  of  inventigation  only,  not 
that  of  proof.  A  knowledge  of  many 
lawa  of  nature  has  doubtless  been  a 
rived  at  by  framing  hjpotbeBes  ai 
finding  that  tlie  facts  corresponded 
them  ;  and  many  ecTOts  have  been 
got  rid  of  bj  coming  to  a  knowledge 
of  facts  which  were  inconsistent  with 
th^m,  but  not  by  discoveritig  that  the 
mode  of  thought  which  led  to  the 
errors  was  Itself  faulty,  and  might 
have  l^een  known  to  be  such  inde- 
pendently of  the  facts  wliich  dinpmveJ 
the  Bpecifio  conciusiun.  Hence  jt  is 
that,  while  tlie  thoughts  of  manldiid 
have  on  many  isubjuotii  worked  them- 
aelves  praotically  right,  the  thinking 
power  remains  as  weak  iw  ever ;  and 
on  all  subjects  on  which  the  facts 
which  would  check  the  result  are  not 
accessible,  as  in  what  relatva  to  the 
invisible  world,  and  even,  as  has 
lieen  seen  lately,  to  the  visible  world 
of  the  planetary  regions,  men  of  the 
greatest  soieiiti^c  acquirements  argue 
as  pitiably  as  the  mereut  ignoramus. 
For  though  they  have  made  many 
sound  inductions,  they  have  not 
learnt  from  them  (and  Dr.  Whewell 
thinks  there  is  no  necessity  that  they 
should  learn)  the  principles  of  induc- 

U'n  tddence. 


particular  effect 
iiui^  to  0,  B'ven  cause,  or  the  parti- 
cular cause  which  gave  birth  to  a 
given  effect,  it  hiu  ^en  necessary  ta 
sujipoae,  in  the  first  instance,  for  the 
Bake  of  simplification,  that  this  analy- 
tical operation  is  encumbered  by  no 
Other  difficulties  than  what  are  essen- 
tially inherent  in  its  nature ;  and  to 
represent  to  ouTBelvas,  therefore,  every 
effect,  on  the  one  hand  as  oounected 
exclusively  with  a  single  cause,  and 
on  the  other  hand  as  incapable  of 
being  mixed  and  confounded  with 
Hiiy  other  co-existent  effect  We 
have  regarded  u  b  c  d  e,  the  aggre- 
gate of  the  phenomena  cKistiug  at 
any  nioment,  as  consisting  of  dissi- 
milar facts,  a,  b,  c,  d,  and  c,  for  each 
of  which  one,  and  only  one,  cause 
needs  be  sought ;  the  difflcnlty  being 
only  that  of  singling  out  this  one 
cause  from  the  multitude  of  antece- 
dent circuniiitances.  A,  B,  C,  U,  and 
E.  The  cause  indeed  may  not  be 
simple ;  it  may  consist  of  an  assem- 
blage of  conditions ;  but  we  have  sup- 
pueed  that  tliere  was  only  one  possible 
assemblage  of  conditions  from  which 
the  given  effect  could  result. 

If  such  were  the  fact,  it  would  bo 
comparatively  an  easy  task  to  inves- 
Mgate  the  laws  of  nature.  But  the 
lupposition  does  not  hold  in  either  of 
ts  parts.  In  the  first  place,  it  is  not 
true  that  the  same  phenomenon  is 
always  produced  by  the  same  Cause  ; 
the  effect  a  may  sometimes  arise  from 
from  B.  And,  secondly, 
the  effects  of  different  causes  ate 
often  not  dissimilar,  but  homogeneous, 
and  marked  out  by  no  assiguable 
undaries  from  one  another  ;  A  and 
u>By  produce  not  it  and  b,  but  dif- 
reut  portions  of  an  effect  a.  The 
obscurity  and  dit&culty  of  the  ii 
tigatiun  of  the  ]av/n  of  phenomena  is 
lingidarly  increased  by  the  necessity 
if  adverting  to  these  two  circum 
itanoes — Intermixture  of  Effects  an< 
Plurality  of  Causes.  To  tlie  latter, 
'leing  the  simpler  of  the  two  con 
ideratlons,  we  shall  first  direct  oui 


It  is  not  trae,  then,  that  one  effect 
muBt  ba  oonneeteci  with  only  one 
caute,  or  naaeinblnge  oE  ooDditiaos ; 
that  each  phenamenon  call  be  pro- 
duced unly  in  one  way.  There  are 
often  Bovernl  independent  modes  in 
whicli  the  same  pheaomenon  could 
have  originated.  One  'fact  may  bo 
the  oonaeqnent  in  several  invariable 
aeciuencGs;  it  may  follnw,  with  eqnal 
uniformity,  any  one  of  several  ante- 
ceiienta,  or  coUeetiona  of  anlecedentB. 
Many  cmseii  may  praduce  mechanical 
motion  :  many  caused  may  produce 
eome  kinds  of  aensatioD:  many  chubeb 
may  produoe  death.  A  given  effect 
may  really  Ira  produced  by  a  certain 
cause,  and  yet  be  perfectly  capable 
of  being  produced  without  it 

£  2.  One  of  the  principal  couee- 
quences  of  this  fact  o£  Plurality  of 
Oausea  is,  to  render  the  fint  of  the 
inductive  methods,  that  of  Agreement, 
uncertain.  To  illustrate  that  method 
we  supposed  two  instances,  ABO 
fallowed  by  a  6  r,  nnd  A  D  E  followed 
hy  a  d  r.  from  tbeie  instancea  it 
might  apparently  be  concluded  that 
A  is  an  invariable  antecedent  of  ii, 
and  even  that  it  is  the  unconditional 
invariable  antecedent  or  cause,  if  we 
could  be  Bure  that  there  is  no  other 
antecedent  common  to  the  two  oaaeH. 
That  this  difficulty  may  not  stand  in 
the  way,  let  ns  soppoae  the  two  cases 
positively  ascertained  to  have  no 
antecedent  in  common  except  A.  The 
moment,  however,  that  we  let  in  the 
possibility  of  a  phirality  of  causes, 
the  cooalusion  fails.  For  it  involves 
a  tacit  Buppoaition  that  a  must  have 
been  produced  in  both  instances  by 
the  same  canae.  If  there  can  poa- 
aibly  have  been  two  canses.  those  two 
may,  for  example,  be  C  and  E  :  the 
one  may  have  been  the  caose  of  n  m 
the  former  of  the  instancea,  the  other 
in  the  latter,  A  having  no  influence 
in  either  case, 

Suppose,  for  eiample,  that  two 
great  artists  or  great  philosophers, 
that  two  extremely  aclfiah  or  ex- 
tremely  generous    characters,    were 


compared  tofrether  as  to  the  circuffli- 
stancesof  their  education  and  history, 
and  the  tn-o  cases  wei'e  found  tu 
agree  only  in  one  oiroumataaco : 
would  it  follow  that  thia  one  oiroum- 
stanco  waa  the  cause  of  the  quality 
which  characterised  both  those  indi- 
viduals ?  Not  at  a]l ;  for  the  causes 
which  may  produce  any  type  of  ohat- 
acter  are  very  nnmerous ;  and  the 
two  persons  lnig;ht  equally  hara 
agreed  in  their  character,  though 
there  had  been  no  manner  of  resem- 
blance in  their  previous  history. 

This,  therefore,  is  a  oharacterisUc 
imperfection  of  the  Method  of  Agree- 
ment ;  from  which  imperfection  tiie 
Method  of  Difference  is  free.  For  if 
we  have  two  innt«nceii,  ABO  and 
B  C,  of  which  B  0  givea  6  e,  and  A 
being  added 


this  i 


leant,  . 

or   an    indispensable    portion  of    its 

cause,  even  though  the  canse  which 

E reduces  it  in  other  Inatanoos  may 
e  altogether  different.  Plurality  of 
Cansea,  therefore,  not  only  does  not 
diminish  the  reliance  due  to  the 
Method  of  Difference,  but  doea  not 
even  render  a  greater  number  oF  nb- 
aervations  or  experiments  necessary  : 
two  instances,  the  one  positive  and 
the  other  negative,  are  still  sufficient 
for  the  most  complete  and  rigoroM 
induction.  Not  so,  however,  with 
the  Method  of  Agreement.  The  con- 
clusions which  that  yields,  when  the 
number  of  instances  compared  ia 
small,  are  of  no  real  valne,  except  as, 
in  the  character  of  suggeatianB,  they 
may  lead  either  to  experiments  bring- 
ing them  to  the  test  of  the  Method 
of  Difference,  or  to  reasonings  which 
may  explain  and  verify  them  deduc- 

It  is  only  when  the  instancea,  bevne 
indeiinitely  multiplied  and  varie^ 
continue  to  suggest  the  same  trautt, 
that  this  result  Bcquiros  any  high 
degree  of  independent  value.  It  there 
are  but  two  instances,  A  B  C  and 
ADR,  tbongh  these  Instanoea  have 
no  antecedent  in  common  except  A, 
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yet,  as  the  effect  may  possibly  have 
been  produced  in  the  two  cases  by 
different  causes,  the  result  is  at  most 
only  a  slight  probability  in  favour  of 
A ;  there  may  be  causation,  but  it  is 
almost  equally  probable  that  there 
was  only  a  coincidence.  But  the 
oftener  we  repeat  the  observation, 
varying  the  circumstances,  the  more 
we  advance  towards  a  solution  of  this 
doubt.  For  if  we  try  A  F  G,  A  H 
K,  &a,  all  unlike  one  another  except 
in  containing  the  circumstance  A,  and 
if  we  find  the  effect  a  entering  into 
the  result  in  all  these  cases,  we  must 
suppose  one  of  two  things,  either  that 
it  is  caused  by  A,  or  that  it  has  as 
many  different  causes  as  there  are 
instances.  With  each  addition,  there- 
fore, to  the  number  of  instances,  the 
presumption  is  strengthened  in  favour 
of  A.  The  inquirer,  of  course,  will 
not  neglect,  if  an  opportunity  present 
itself,  to  exclude  A  from  some  one  of 
these  combinations,  from  A  H  K  for 
instance,  and  by  trying  H  K  sepa- 
rately, appeal  to  the  Method  of  Dif- 
ference in .'  aid  of  the  Method  of 
Agreement.  By  the  Method  of  Dif- 
ference alone  can  it  be  ascertained 
that  A  is  the  cause  of  a  ;  but  that  it 
is  either  the  cause,  or  another  effect 
of  the  same  cause,  may  be  placed 
beyond  any  reasonable  doubt  by  the 
Method  of  Agreement,  provided  the 
instances  are  very  numerous  as  well 
as  sufficiently  various. 

After  how  great  a  multiplication, 
then,  of  varied  instances,  all  agreeing 
in  no  other  antecedent  except  A,  is 
the  supposition  of  a  plurality  of  causes 
BuflSciently  rebutted,  and  the  conclu- 
sion that  a  is  connected  with  A 
divested  of  the  characteristic  imper- 
fection, and  reduced  to  a  virtual  cer- 
tainty ?  This  is  a  question  which  we 
cannot  be  exempted  from  answering : 
but  the  consideration  of  it  belongs  to 
what  is  called  the  Theory  of  Proba- 
bility, which  will  form  the  subject  of 
a  chapter  hereafter.  It  is  seen,  how- 
ever, at  once,  that  the  conclusion 
does  amount  to  a  practical  certainty 
after  a  sufficient  number  of  instances, 


and  that  the  method,  therefore,  is  not 
radically  vitiated  by  the  characteristic 
imperfection.  The  result  of  these 
considerations  is  only,  in  the  first 
place,  to  point  out  a  new  source  of 
inferiority  in  the  Method  of  Agree- 
ment as  compared  with  other  modes 
of  investigation,  and  new  reasons  for 
never  resting  contented  with  the 
results  obtained  by  it,  without  at- 
tempting to  confirm  them  either  by 
the  Method  of  Difference,  or  by  con- 
necting them  deductively  with  some  . 
law  or  laws  already  ascertained  by 
that  superior  method.  And,  in  the 
second  place,  we  learn  from  this  the 
true  theory  of  the  value  of  a  mere 
number  of  instances  in  inductive  in- 
quiry. The  Plurality  of  Causes  is 
the  only  reason  why  mere  number 
is  of  any  importance.  The  tendency 
of  unscientific  inquirers  is  to  rely  too 
much  on  number,  without  analysing 
the  instances  ;  without  looking  closely 
enough  into  their  nature,  to  ascertain 
what  circumstances  are  or  are  not 
eliminated  by  means  of  them.  Most 
people  hold  their  conclusions  with  a 
degree  of  assurance  proportioned  to 
the  mere  mass  of  the  experience  on 
which  they  appear  to  rest ;  not  con- 
sidering that  by  the  addition  of  in- 
stances  to  instances,  all  of  the  same 
kind,  that  is,  differing  from  one 
another  only  in  points  already  recog- 
nised as  immaterial,  nothing  whatever 
is  added  to  the  evidence  of  the  con- 
clusion. A  single  instance  eliminating 
some  antecedent  which  existed  in  aU 
the  other  cases  is  of  more  value  than 
the  greatest  multitude  of  instances 
which  are  reckoned  by  their  number 
alone.  It  is  necessary,  no  doubt,  to 
assure  ourselves,  by  repetition  of  the 
observation  or  experiment,  that  no 
error  has  been  committed  concerning 
the  individual  facts  observed ;  and 
until  we  have  assured  ourselves  of 
this,  instead  of  varying  the  circum- 
stances, we  cannot  too  scrupulously 
repeat  the  same  experiment  or  obser- 
vation without  any  change.  But 
when  once  this  assurance  has  heexv 
obtained,  tYi^  iu\A\A^vi».>AQa  cS.  vol- 
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stKDcea  which  do  not  exclude  any 
more  clrcuniHtaiicea  in  entirely  iixelcBS, 
proviiled  there  have  been  alnuiy 
eiimigli  to  exclude  the  Buppoflitton  at 
Plurality  of  Otuses. 

It  i»  of  impiirtHnoe  to  remock, 
that  the  peculiar  moditication  of  the 
Method  of  Agreement,  which,  aa  par- 
taking in  BODie  de)^e  of  the  nature 
uf  the  Method  of  Difference,  I  have 
called  the  Joint  Method  of  Agree- 
incut  and  Difference,  is  not  affected 
by  the  choractetiBtio  impertecttim  uuw 
poiutedout.  For,  in  the  joint  method, 
it  is  BUppoaed  not  ouly  that  the  in- 
atuicea  in  which  a  is,  agree  only  in 
contuning  A,  but  also  that  the  in- 
stances in  which  a  ia  not.  agree  only 
in  Dot  containing  A.  Now.  if  tbia 
be  go,  A  must  be  not  ouly  tjie  cause 
of  a,  but  the  only  poaaible  cauae  :  for 
if  there  were  another,  as,  for  example, 
B,  then  in  the  instancea  in  which  a  ia 
not,  B  muEt  have  been  abdent  as  veil 
ae  A,  and  it  would  not  be  true  that 
these  InetanceH  Agcee  oiiln  in  not  con- 
taining A.  ThiH.  therefore,  coneW- 
tntes  an  inuneuBe  advantage  of  the 
joint  method  over  the  simple  Method 
of  Agreement.  It  inny  seem,  indeed, 
tliat  the  advantage  does  not  belong 
HO  much  to  the  joint  method  aa  to 
one  of  its  two  premises,  (if  they  may 
be  an  called,)  the  negative  premise. 
The  Method  of  Agreement,  when 
applied  to  negative  instances,  or  those 
in  which  a  phenomenon  doea  not  take 
place,  is  certainly  free  from  the  ohar- 
acteristic  imperfection  which  affects 
it  ill  the  affirmative  cose.  The  nega- 
tive premise,  it  might  therefore  be 
supplied,  could  be  worked  as  a  simple 
case  of  the  Method  of  Agreement, 
without  requiring  an  affirmative  pre- 
mise to  be  joined  with  it.  But  though 
this  is  tmo  in  principle,  it  ia  gene- 
rally altogether  impossible  to  work 
the  Method  of  Agreement  by  negative 
instances  without  positive  ones  ;  it  is 
so  mach  mure  difHcult  to  eihauat  the 
field  of  negation  than  that  of  atflrma- 
tion.  For  instance,  let  the  question 
be,  what  is  the  cause  of  the  trans- 
parency of  bodies ;  with  what  prospect 


of  BUGcess  could  we  set  ouraelvea  to 
inquire  directly  in  what  the  multi- 
iiriouti  aubstonoea  which  are  !M)(  trans- 
parent agree  ?  But  we  might  hopa 
much  sooner  to  seize  some  pcnnt  of 
resembionae  among  the  compaiatively 
few  and  definite  species  of  objects 
which  nretrauaporent;  and  this  being 
attained,  we  should  quite  naturally 
bo  put  upon  examining  whether  tba 
abaenee  of  this  one  circumstance  ba 
not  precisely  the  point  in  which  all 
opaque  circumstances  will  ba  found 
to  resemble. 

The  Joint  Method  of  Agreement 
and  Difference,  therefore,  or,  aa  I 
have  otherwise  called  it,  the  Indirect 
Method  of  Difference,  (because,  like 
the  Method  of  Difference  properly  «> 
ealledi  it  proceeds  bj  aacertaining 
how  and  in  what  the  cases  where  the 
phenomenon  is  present  differ  from 
those  in  which  it  is  absent,)  ia,  after 
the  Direct  Method  of  Difference,  the 
moat  powerfulot  the  remaining  inatru-  - 
inenta  of  inductive  investigation  ;  and 
in  the  sciences  which  depend  on  pure 
observation,  with  little  or  no  aid  from 
experiment,  this  method,  ao  well  ex- 
emplified in  the  speculation  on  the 
cause  of  dew,  ia  the  primary  resource, 
so  far  OS  direct  appeals  to  experience 
ari!  concerned. 

S  3.  We  have  thus  far  treated 
Plur^tj  of  Causes  only  as  a  poasiUe 
supposition,  which,  until  removed, 
renders  our  inductions  uncertoinj  and 
have  only  considered  by  what  meana, 
where  the  plurality  doea  not  really 
exist,  we  may  be  cnnliled  to  disprove 
it.  But  we  must  also  consider  it  as  a 
case  actnally  occurring  in  nature,  and 
which,  as  often  as  it  does  occur,  our 
methods  of  induction  ought  to  be 
capable  of  ascertaining  and  establish- 


For  this, 


t,  ther 


quired  no  peculiar  method.  When  ftn 
effect  ia  really  producible  by  two  or 
more  causes,  the  process  for  detecting 
them  is  in  no  way  different  from  that 
by  which  we  discover  single  caosBB^ 
^ey  may  (first)  be  discovered  as 
separate  ifeqiieuces   by  separate  sets 


INTERMIXTURE  OF  EFFECTS. 


nf  instsncet,  One  Bet  of  observations 
or  experimentH  shows  that  the  sun 
KcnUBGof  heat,  Anotherthat friction 
n  Kource  of  it,  another  that  peicuaBio 
another  that  electricity,  another  that 
uhemicol  action  is  aach  a.  source.  <" 
(secondly)  the  plurality  limy  come 
light  in  the  coume  of  collating 
nuinber  of  instanofB,  when  we  attempt 
to  find  Bonxe  circucastance  in  which 
Uiey  all  BcreH,  anil  fail  in  doin_ 
Woflnd  it  unpOBsible  to  trace,  in  lUl  the 
cases  in  whicb  the  effect  is  met  with, 
any  common  circnmEtance.  We  find 
that  we  can  eliminate  all  the  ante- 
cedents; that  no  one  of  them  is 
preaent  in  all  the  inatances,  no  one 
□f  them  indispensable  to  the  eSecL 
On  closer  scratiny,  however,  it  appears 
that  though  no  one  is  always  present, 
one  or  other  uf  several  always  is.  If, 
on  further  analysis,  wo  can  detect  in 
these  any  common  element,  we  may 
be  able  to  ascend  from  them  to  eome 
ime  cause  which  is  the  really  operative 
droumstance  in  them  all  Thus  it  is 
iiuw  thought  that  in  the  production  of 
heat  by  friction,  percussion,  chemical 
action,  Ac,  the  ultimate  source  is  one 
and  the  same.  But  if  (as  continually 
happens)  we  cannot  take  this  ulterior 
step,  the  dilTerent  antecedeuts  must 
be  set  down  provisionally  as  distinct 
causes,  each  sufficient  of  itself  to  pro- 
dnco  the  effect. 

We  here  close  our  remarks  on  the 
Plurality  of  Causes,  and  proceed  to 
the  still  more  peculiar  and  more  com- 
plex case  of  the  Intermixture  of 
Effects,  and  the  interference  of  causes 
with  one  another  :  a  case  constituting 
the  principal  part  of  the  complication 
and  difficulty  of  the  study  of  nature ; 
and  with  which  the  foiu-  only  possible 
methods  of  directly  inductive  investi- 
gation by  observation  and  experiment 
are  for  the  must  part,  as  will  appear 
presently,  quite  unequal  to  cope.  The 
instrument  of  Deduction  alone  is 
adeJinata  to  unravel  the  complexities 
proceeding  from  this  source  ;  and  the 
four  methods  have  little  more  in  their 
power  than  to  supply  premises  for, 
and  a  lerificntion  uf,  our  deductions. 


§  4.  A  oonoorrenoe  of  two  or  mora 
causes,  not  separately  producing;  each 
its  own  effect,  but  interfering  with  or 
modifying  the  effects  of  one  another, 
takes  place,  as  has  already  been 
explained,  in  two  different  ways. 
Id  the  one,  which  is  exemplified  by 
the  joint  operation  of  different  forces 
in  mechanics,  the  neparate  effects  of  all 
the  causes  continue  tu  be  produced,  bub 
are  compounded  with  one  anotber,aud 
disappear  in  one  total.  In  the  other, 
illustrated  by  the  case  of  chemical  ac- 
tion, tlie  Reparate  effects  cease  entirely, 
and  are  succeeded  by  phenomena  al- 
together different,  and  governed  by 
different  laws. 

Of  these  cases  the  former  is  by  far 
the  more  frequent,  and  this  cose  it  is 
which,  for  the  most  part,  eludes  the 

5 rasp  oE  our  experimental  methods, 
'he  other  and  exceptional  case  is 
essentially  amenable  to  them.  When 
the  laws  of  the  original  agents  cease 
entirely,  and  a  phenomenon  malces  its 
appearance,  which,  with  reference  to 
those  laws,  is  quite  beterogeneoua ; 
when,  for  example,  two  gaseous  sub- 
stances, hydrogen  and  oxygen,  on 
being  brought  together,  throvr  off 
their  peculiar  properties,  and  produce 
the  substance  called  water — in  sach 
cases  the  new  fact  may  be  subjected 
tu  experimental  inquiry,  like  any 
other  phenomenon ;  and  the  elements 
which  are  said  to  compose  it  may  be 
considered  an  the  mere  agents  of  its 
production  ;  the  conditions  on  which 
It  depends,  the  facts  which  make  up 
its  cause. 

The  ^Kti  of  the  new  phenomenon, 
the  projiertia  of  water,  for  instance, 
are  as  easily  found  by  experiment  as 
the  effects  of  any  other  cause.  But 
to  discover  the  cauie  of  it,  that  is,  the 
particular  conjnnction  of  agents  from 
whicb  it  results.  Is  ofti^  difficult 
enough.  In  the  first  place,  the  origin 
and  actual  production  of  the  pheno- 
nenon  are  most  frequently  inacces- 
lible  to  our  obBervation.  If  we 
•ould  not  have  learned  the  composi- 
;ion  of  water  until  we  found  instances 
u   which  it  waK  actually  produced 
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OTjgeli  nnd  liydrogBH,  we  sliciuU 
fanve  been  fnrced  tn  wait  until  (lie 
caauM  thouglit  ntruck  eome  od 
pasalng  an  electric  spark  through  a, 
inixtiice  of  the  ttt*o  gtutes,  or  inserting 
a  lighted  paper  into  it,  merely  to  try 
what  woald  happen.  Besides,  many 
BvlbBtnnces,  though  they  can  be  ana- 
lysed, cannot  by  any  kuown  urtificial 
means  be  reconipounded.  Further, 
even  if  we  could  have  aBcratuned,  by 
the  Method  of  Agreement,  that  oxy- 
gen nnd  hydrogen  were  both  present 
when  water  is  produced,  na  eKperi- 
mentation  on  oxygen  and  hydrogen 
Hepnrately,  no  Itnowledge  of  thei> 
laws,  could  have  en!Lbled  ns  deduc- 
tively to  InfCT  that  they  would  pro- 
duce water,  Wa  require  a  epecific 
experiment  on  the  two  combined. 
Under  theee  difficidtiee,  we  should 


of  eBecta,  not  to  any  inquiiy  directed 
Epecificnliy  towards  that  end,  but 
either  to  Occident,  or  to  the  gradual 
progrea*  of  experimentation  on  the 
different  eombinsitiona  of  which  the 
pTodudng  agents  are  susceptible ;  if 
It  were  not  for  a  peculiarity  belong- 
ing to  effects  of  tbia  description,  that 
they  often,  nnder  some  partimilsr  com- 
bination of  circnmatanoeB,  reproduce 
their  cauaes.  If  water  results  from 
the  juxtaposilion  of  hydrogen  and 
oxygen  whenever  this  can  be  rande 
BuiScientiy  cli»e  and  intimate,  so,  on 
the  other  hand,  if  water  itaelf  be 
fdaced  in  certain  nituations,  hydrogen 
:ind  oxygen  are  reproduced  from  it : 
an  abrupt  termination  is  put  to  the 
new  laws,  and  the  agents  reappear 
"pporately  witli  their  own  pmpcrfieg  as 
at  iirst.  What  is  called  diemical  ana- 
lysis is  the  process  of  searehing  for 
tlie  caiises  of  a  pi 
efFects,  or  rathe 
jiroduced  by  the 
cauaes  upon  it. 

Lavoisier,  by  he-ating  mercury  to  a 

criitnining  air,  found  that  the  mercury 
iocrensed  in  weight,  and  became  what 
t  £ui  tlicD  culled  red  prcdpitabe,  while 


the  iur,onbeingeiamlneda(ter  the  ex- 
periment, proved  to  have  lost  we^ht> 
and  to  have  become  incapaUe  of  sup- 
porting life  or  combustion.  When 
red  preoipitate  was  exposed  to  a 
still  greater  heat,  it  became  mereurj' 
again,  and  gave  off  B  gaa  which  did 
support  life  and  flnme.  Thus  tlie 
agents  which  by  their  cinnbinaUon 
produced  red  precipitate,  namely,  the 
mercury  and  the  gaa,  reappear  as 
effects  resulting  from  that  preoipi- 
tate when  acted  upon  by  heat  So, 
if  we  decompose  water  by  means  of 
iron  lilingi,  we  produce  two  elects, 

already  known,  by  experiments  upoii 
the  component  substances,  ta  be  ui 
effect  of  the  union  of  iron  and  oxy- 
gen :  the  iron  we  ourselves  supplied, 
but  the  oxygen  must  have  been 
produced  ffom  the  water,  The  re- 
sult therefore  is  that  water  has  dis- 
appeared, and  hydrogen  and  oxygen 
have  appeared  in  its  stead :  or,  i 
other  woi-de,  the  original  laws  i 
tliese  gaseous  agents,  which  hod  been 
suspended  by  the  superiuductioii  of 
the  new  laws  called  the  properties  of 
water,  have  again  started  into  ex*  ' 
enee,  and  the  causes  of  water 
found  among  its  effects. 

'Where  two  phenomena,  faei^ween  tiw 
laws  or  properties  of  which,  considered 
in  themaelves,  no  cmneotion  can  be 
traced,  are  thna  reciprocaHy  ea 
and  effect,  each  capaiile  in  its  tun: 
being  pwiuoed  from  the  other,  and 
each,   when   it  produces  the  other, 

Dg   itself   to   exist  (as  wat«  is 
produced  from  oxygen  and  hydrogen,    - 
and  oxygen  and  hydrogen  are  repro- 
duced from  water);  this  causation  of 

,wo  phenomena  by  one  anoUier, 
each  being  generated  by  the  other's 
destruction,  is  properly  transforma- 
The  idea  of  chemical  composi- 

'»  an  idea  of  transformation,  but 

transfonnation  which  is  incom- 
plete, aiiice  we  consider  the  oxygen 
and  hydrogen  to  be  present  in  the 
water  as  oxygen  and  hydrogOl,  M>d 
capable  of  being  discovered  in  it  if  oar 
aeniea  were  sufficiently  keen :  a  tap- 
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imaltinn  (for  it  ia  no  mnre)  grounded 
Btilely  on  Iha  fact  that  the  weight  o,' 
the  water  ia  the  Bum  of  the  Bep»ratt 
WeightR  of  the  two  ingredientB.  If 
there  had  nut  boen  this  exception  t<i 
the  fntire  digappearnuoe  in  tho  com- 
pannd  i>t  the  laws  of  the  separBte 
ingmlit^tB ;  if  the  cranbined  agenU 
hltcl  not,  in  thii  one  partfculor  of 
weight,  prerarved  their  own  laws,  and 
prodlMed  ft  joint  reaiilt  equal  to  the 
mm  of  their  eeparate  resultH,  we 
should  never,  limbably,  have  had  the 
notion  now  ilnplied  by  the  worde 
chemical  compoBition ;  and,  in  the 
facta  of  water  produced  from  hydro- 
gen and  oxjfgen,  and  hydrogen  and 
■»7gea  produced  from  water,  as  t' 
tranefomnalioii  would  have  been  coi 
plete,  we  should  have  seen  only 
transformation. 

In  theeo  canes,  where  the  hetero- 
pothio  effect  (as  we  called  it  in  a 
former  chapter  ")  is  but  a  transfor- 
■natioD  of  its  eause,  ur,  in  other  words, 
where  the  effect  and  its  caAim  are 
reuiproo^y  such,  and  mutually  con- 
vertible into  each  other,  the  problem 
of  finding  the  cau»a  reiolves  itaelf 
into  the  tur  easier  one  of  finding  an 
effect,  which  is  the  kind  of  inquiry 
that  admits  of  beiug  prosemted  by 
direct  experiment.  But  there  are 
other  caaes  of  heteropathic  etfecta  to 
which  thin  mode  of  investigation  it 
not  applicable.  Take,  for  instance, 
tite  heteropathic  laws  of  mind,  that 
portion  of  the  phenomena  of  our  men- 
tal nature  which  are  analogous  to 
chemical  rather  than  to  dynamical 
phenomena  ;  as  when  a  complex  pas- 
sion is  formed  by  the  cnalitlon  of 
several  elementary  impulse*,  or  a 
complex  emotion  by  eeversl  slmplo 
pteasurea  or  puns,  of  which  it  ie  the 
reauit  without  beine  the  aggiegate, 
or  in  any  respect  homogeneous  with 
them.  The  product^  in  these  cases, 
is  generated  by  its  various  factors ; 
but  the  factors  cannot  be  reproduced 
from  the  product :  jnst  as  a  youth 
I,  but  an  old 


n  oia  ni 


grow  into  a  youth.  We 
:rtain  from  what  simple 
feelings  any  of  our  complex  states  of 
mind  are  generated,  ■»  Tfe  ascertain 
the  ingredients  of  a  chemical  com- 
pound, by  making  it,  in  its  turn, 
generate  them.  We  can  only,  there- 
fore, dinover  these  laws  by  the  slow 
EuceSB  of  studying  the  eimple  fesl- 
ga  themselves,  and  ascertaining 
synthetically,  by  experimenting  on 
ths  various  combinations  of  which 
they  are  susceptible,  what  they,  by 
their  mutual  action  upon  one  another, 
are  capable  of  generating. 

S  5.  It  might  have  been  supposed 
that  the  other,  and  apiiarently  sinipliir 
variety  of  the  mutual  interference  of 


produce  its  own  propei 
ing  to  the  same  laws  tc 
forms  in  its  aeparate  state,  would 
have  presented  fewer  difficulties  to 
the  inductive  inquirer  than  that  of 
which  we  have  just  finished  the  con- 
ddeiation.  It  presents,  however,  ui 
far  as  direct  induction  apart  from 
id,  infinitely 
greatet  difficulties.    When  a  conour- 
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s  gives 


'Sect,  bearing  no  relation  to  the 
lepamte  effects  nf  thoae  causes,  the 
resulting  phenomenon  stands  forth 
uudisguieod,  inviting  attention  to  its 
pecnliaril^,  and  presenting  no  obstacle 
to  our  recognising  its  presence  or  ab- 
sence amo^  any  number  of  surrooud- 
ing  phenomena.  It  admits,  therefore, 
of  beii^;  easily  brought  under  the 
ions  of  Induction,  provided  in- 
nces  can  be  obtained  Euoh  as  those 
canons  require :  and  the  non-oociir- 
I  of  such  instancefl,  or  the  wont 
ians  to  produce  them  artifidally, 
is  the  real  and  only  difficulty  in  euuli 
investigations;  a  difficulty  not  logical, 
but  in  Bome  sort  physical.  It  is  other, 
wise  with  cases  of  what,  in  a  preceding 
chapter,  has  been  denominated  the 
Composition  of  Causes.     There,   the 

linate  and  give  place  to  others, 
thereby  oeaaing  to  form  any  pact  o^^ 


bnt  ore  iatermingleil  with, 
guiaed  by,  the  homogeneoun  and 
doselj  alUed  effects  of  other  causes. 
They  are  no  longer  a,  b,  c,  d,  e,  ex- 
isting side  by  side,  and  continuing 
to  be  separately  disdemible ;  they 
are  +*  o,  0,  -  J  6,  -  t,  2  S,  &o. ;  «omB 
of  which  cancel  one  another,  whilo 
mau  J  otheiB  do  not  appear  distjnguish- 
nblj,  bat  merge  in  one  niitn  :  forming 
altogether  a  leaiilt,  between  whicb 
and  the  causes  whereby  it  wai  pro- 
duced there  ia  often  an  insunnoniit- 
able  difficulty  in  tracing  hy  observa- 
tion any  fixed  relation  whatever. 

The  general  idea  of  the  Compofri- 
tion  of  Caosea  has  been  seen  to  be, 
that  though  two  or  more  lawa  inter- 
fere with  one  another,  and  apparently 
fniatrate  or  modify  one  another's 
operation,  yet  in  reality  all  are  ful- 
filled, the  collective  effect  being  the 
exact  sum  of  the  effeoU  of  the  causes 
takeo  Beparately.  A  familiar  in- 
etance  is  that  of  a  body  kept  in 
equilibrium  by  two  equal  and  con- 
trary forces.  One  of  the  forces  if 
acting  alone  wotild  carry  the  body 
ill  a  given  time  a  certain  distance  to 
the  west,  the  other  if  acting  alone 
would  carry  it  exactly  as  far  towards 
the  east ;  and  the  r^ult  is  the  aaaxe 
as  if  it  had  been  Bret  carried  to  the 
west  OB  far  as  the  one  force  would 
cariy  it,  and  then  bact  towards  tlio 
east  aa  far  aa  the  other  would  carry 
it,  that  is,  precisely  the  same  dis- 
tance ;  being  ultimately  left  where  it 
was  found  at  first. 

All  lawa  of  causation  are  liable  to 
be  in  this  manner  counteracted,  and 
seemingly  frustrated,  by  Cuming  into 
conflict  with  other  laws,  the  separate 
result  of  which  ia  opposite  to  theirs, 
or  more  or  less  inconsistent  with  it. 
And  hence,  with  almost  every  law, 
many  instances  in  which  it  really  is 
entirely  fulfilled  do  not,  at  first  sight, 
appear  to  be  eases  of  its  operation  at 
all.  It  is  BO  in  the  example  just 
adduced:  a  force,  in  mechanics,  means 
neither  more  nor  less  thon  a  cause  of 


motion,  yet  the  sum  of  the  effects  of 
two  causes  of  motion  may  be  rest. 
Again,  a  body  solicited  by  two  forces 
in  directinna  making  an  angle  with 
one  another  moves  in  the  diagonal ; 
and  it  seema  a  paradox  to  say  that 
motion  in  the  disgonal  is  the  sum  of 
two  motions  in  two  other  lines.  Uo- 
tion,  however,  is  but  change  of  place, 
and  at  every  instant  the  body  is  in 
the  exact  place  it  would  have  been  in 
if  the  forces  had  acted  during  alter- 
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.  ,  Lg  that  if  we  sup- 
pose two  forces  to  act  sucooasivaly 
which  are  in  truth  simultaneous,  we 
must  of  Eourse  allow  them  double  the 
time.)  It  is  evident,  therefore,  that 
each  force  has  had,  during  each  in- 
stant, all  the  effect  which  belonged 
id  that  the  modifying  influ- 
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\B  with  respect 
to  the  other  may  be  considered  as 
exerted  not  over  the  action  of  the 
cause  itself,  hut  over  the  effect  after 
it  is  completed.  For  all  purposes  nf 
predicting,  caiculating,  or  explaining 
their  joint  result,  causes  which  com- 
pound their  effects  may  be  treated  as 
if  they  produced  simultaneously  each 
of  them  its  own  effect,  and  all  these 
affects  co-existed  visilily. 

Since  the  laws  of  causes  are  as 
really  fulfilled  ivhen  the  causes  are 
said  to  be  counteracted  by  opposing 
causes  as  when  they  are  left  to  their 
own  undisturbed  action,  we  must  be 
cautious  not  to  express  the  laws  in 
such  terms  as  would  render  the  asser- 
tion of  their  being  fulfilled  in  those 
cases  a  contradiction.  If,  forinstance, 
it  were  stated  as  a  law  of  nature  that 
a  body  to  whioh  a  force  Is  npplisd 
moves  in  the  direction  of  the  foroe, 
with  a  velocity  proportioned  to  the 

inversely ;  when  in  point  of  fact  soma 
bodies  to  which  a  force  is  implied  do 
not  move  at  all,  and  those  which  do 
move  [at  least  in  the  region  of  our 
earth)  are,  from  the  very  first,  re- 
tarded by  the  action  of  gravity  and 
other    resisting   forces,    and   at   last 


INTRRMIXmtE  OP  l^TFRCTS. 


m 


stopped  nJtngether  ;  it  is  clear  thnt 
the  general  propoaition,  though  it 
would  be  tniB  under  a  certain  hypo- 
theiis,  Wniild  not  exjirese  the  foeta  as 
they  actiislly  ooour.  To  accommodate 
the  explKBEion  of  the  law  to  the  real 
pbenomena,  wa  niuab  nay,  not  that 
the  object  mcvia,  bat  that  it  Itndii  to 
move,  iu  the  direction  and  with  the 
velocity  specified.  We  might,  indeed, 
gnard  our  cxpreBslon  in  a  diCFerent 
mode,  by  mying  tliiit  the  body  moves 
in  that  mannpr  unleaa  prevented,  or 
except  in  so  far  as  prevented,  by  aome 
counteracting  cauac,  but  the  body 
does  not  only  move  in  that  manner 
unless  counteracted  ;  it  teru/«  to  more 
in  that  manner  even  when  counter- 
acted ;  it  still  exerts  in  the  original 
diraction  the  same  enei^  of  move- 
ment as  If  its  first  impulse  had  been 
nndisturbed,  and  produces,  by  that 
enewy,  an  exactly  equivalent  quantity 
of  effect.  This  is  true  even  when  the 
force  leaves  the  body  SB  it  found  it,  in 
a  state  of  ab^lnte  rest ;  as  when  we 
attempt  to  raise  a  body  of  three  tons 
weight  with  a  force  equal  to  one  ton. 
For  if,  while  we  are  applying  this 
force,  wind  or  water  or  any  other 
i^nt  supplies  an  additional  force  jnst 
exceeding  two  ton^  the  body  will  be 
raised ;  thus  proving  that  the  fonte 
we  applied  exerted  its  full  elFeot  by 
neutralising  an  eqaiviilent  portion  of 
the  weight  which  it  was  insufficient 
altogether  to  overcome.  And  if  while 
we  are  exerting  this  force  of  one  ton 
upon  the  object  in  a  direction  con- 
trary to  that  of  giavity,  it  be  put  into 
a  scale  and  weighed,  it  will  be  found 
to  have  lost  a  ton  of  its  weight,  or,  in 
other  words,  to  press  dowomirds  with 
a  force  only  equal  to  the  difference  of 
the  two  forces. 

These  facts  are  correctly  indicated 
by  the  expression  tendaicy.  All  laws 
of  causation,  in  consequence  of  their 
liability  to  be  counteracted,  rcquii 
to  be  stated  in  words  affirmative  i 
tendencies  only,  and  not  of  actual  ri 
suits.  In  those  sciences  of  caiumtic 
which  h»ve  an  accurate  nomenclature, 
there  are  special  words  which  signify 


tendency  to  the   particular  effect 

ith  which  the  science  is  conversant; 

th\xs  pranm,  in  mechanics,  is  synony- 

with  tendency  to  motion,   and 

:  are  not  reasoned  on  as  causing 

actual  motion,  but  as  exerting  pres- 

9.     A  similar  improvement  in  ter- 

lology  would  be  very  salutary  in 

many  other  branches  of  science. 

The  habit  of  neglecting  this  neces- 
aary  element  in  the  precise  expres- 
sion of  the  laws  of  nature  has  given 
birth  to  the  popular  prejudice  that  all 
general  truuis  have  exceptions  ;  and 
much  unmerited  distrust  has  thence 
accrued  to  the  conclnsions  of  science 
'hen  they  have  been  submitted  to 
le  judgment  uf  minds  insnliicieutly 
isoiplined  and  cultivated.  Therough 
generalisBtions  suggested  by  common 
observation  usually  have  eKceptions  ; 
but  principles  of  science,  or,  in  other 
'ords,  laws  of  causation,  have  not. 
What  is  thought  to  be  an  exception 
1  a  principle,"  (to  quote  words  used 
n  a  different  occasion,)  "is  always 
)me  other  and  distinct  prinraple 
utting  into  the  former  ;  some  other 
n'ce  which  impinges*  against  the 
first  force,  and  deflects  it  from  its 
direction.  There  are  not  a  law  and  an 
exoeption  to  that  law,  the  law  acting 
in  ninety-nine  cases,  and  the  excep- 
tion in  one.  There  are  two  laws,  each 
possibly  acting  in  the  whole  hundred 
cases,  and  bringing  about  a  common 
effect  by  their  conjunct  operation. 
If  the  force  which,  being  the  less  con- 
HpioHOUs  of  the  two,  is  called  the  dia- 
tarbing  force,  prevails  sufBdentlyover 
the  other  force  in  some  one  case,  to 
constitute  that  case  what  is  commonly 
called  an  exception,  the  same  disturb- 
ing fores  prolnbly  acts  as  a  modifying 
cause  in  many  other  oases  which  no 
cine  will  call  exceptions. 

"Thus  if  it  were  staled  to  be  a  law 
of  nature  that  all  heavy  bodies  fall  to 
the  ground,  it  woiUd  probably  be  said 
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that  the  resistance  of  the  atinoaphere, 
wbicli  prerentn  a  balloon  fcom  falling, 
constitute!  tbo  ballooa  an  eioeption 
to  that  pretended  law  of  nature.  But 
the  real  Uw  Ib,  that  all  heavy  bodies 
itad  to  foil;  and  to  this  tlit^e  ia 
DO  eioeption,  not  even  the  sun  and 
rooon  ;  for  even  they,  oa  every  aetrO' 
nomer  knows,  tend  towards  the  earth, 
with  a  force  eisctly  equal  to  that 
with  which  the  earth  tKnds  towanU 
them.  Ths  resistouoe  of  the  atiiiuei- 
pbece  might,  in  the  particular  caao  of 
the  baUoon,  from  a  misapprehenijinn 
<if  what  the  law  of  gravitation  is,  be 
said  to  prevail  ohif  the  law  ;  but  its 
disturbing  effect  is  quite  oi  real  in 
every  other  cnae,  since  though  it  does 
not  prevent,  it  ret«iJ»  the  fall  of  all 
bodies  whatever.  The  nils  and  the 
so-called  exception  do^Dot  divide  the 


eaoh  of  11: 
aitonding  to 


■mpreh, 
cases.  To  call 
principles  on  exception  to  the  other, 
la  euperfioial,  and  oontroiy  to  the  cor- 
rect principles  of  nomenclature  and 
arrangement.  An  effect  of  precisely 
the  eama  kind,  and  arising  from  the 
Kamu  cause,  ought  not  to  be  placMl  in 
two  different  categories,  merely  as 
there  does  or  does  not  ciist  another 
cause  preponderating  over  it."  * 

g  6,  We  have  now  to  coaeider  ao- 
conling  to  wliat  method  these  com- 
plex effects,  oompoundiid  of  the  fffacts 
of  many  causea,  are  to  be  studied  ; 
how  we  are  enabled  to  trace  each 
effect  to  the  concmreuce  of  causes  in 
which  it  originated,  and  ascertain  the 
conditions  of  its  recurrence^ — tho  cir- 
cumstanoes  in  which  it  may  be  ck- 
pected  again  to  occur.  The  conditions 
lit  a  phenomenon  which  arims  from  a 
composition  of  causes  may  be  investi- 
gated either  deducUvely  or  experi- 
mentally. 

The  case,  It  u  evident,  is  naturally 
Biiaceptible  of  the  dediicti™  mode  of 
investigation.  The  law  of  an  effect 
uf  this  description  la  a  result  of  the 

•  nia^i  on  So«!  Untilllst  Cr.Mlioni  <if 
Palilicat  Btrntim^.  Eaany  V. 


laws  of  the  separata  0«us«s  on  ' 
oiimbination  of  which  it  depends,  and 
is  therefore  in  itself  capable  of  being 
deduced  from  these  laws.  This  is 
called  the  method  i  ^'iui-i.  The 
other,  or  ft  poiUriori  method,  pro- 
fesses to  proceed  according  to  the 
canons  of  experimental  inquiry.  Con- 
sidering the  whole  assemblage  of  con- 
current causes  which  produced  the 
phenomenon  as  one  single  cause,  it 
attempts  to  ascertain  the  cause  in 
the  ordinary  manner,  by  a  compari- 
son of  instances.  This  second  methml 
subdivides  itself  into  two  different 
varieties.  If  it  merely  oullates  in- 
stanaes  of  the  effect,  it  is  a  method 
of  pure  oluervation.  If  it  operates 
upon  the  eaust-B,  and  tries  different 
combinations  of  them,  in  hoped  of 
ultimately  hitting  the  precise  com- 
bination which  will  produce  the  given 
total  effect^  it  is  a  method  of  expert- 

In  order  more  complately  to  elear 
up  ths  nature  of  each  of  these  three 
methods,  and  determine  which  of 
them  deserves  the  preference,  it  will 
be  expedient  (conformably  to  a  fa. 
vourits  maxim  of  Lord  Ohoncellor 
Ehlon,  to  which,  though  it  has  often 
incurred  philosophical  ridicula,  a 
deeper  philosophy  will  noil  refuse  its 
sanction)  to  "clothe  Uiem  fn  tdronin- 
stances."  We  shall  select  tor  this 
pUTpoeo  a  case  which  as  yet  furnishes 
no  very  brilliant  eiampla  of  the  suc- 
cess of  any  of  the  three  methodH, 
but  which  is  all  the  more  suited  tn 
illustrate  the  difficulties  inherent  in 
them.  Let  the  subject  of  inquiry  ba 
tho  conditions  of  health  and  discasit 
in  the  human  body,  or  (for  greater 
simplicity)  the  conditions  of  recovery 
from  a  ^ven  disease  ;  and  in  order 
to  narrow  the  question  still  mor^  let 
it  be  limited,  in  the  first  instance,  In 
this  one  inquiry,  la  or  is  not  Kime 
particular  medicament  (mercnry,  for 
inatance)  a  remedy  for  tlie  given 
disease! 

Now,  the  deductive  method  would 
set  out  from  known  properties  of  mer- 
cury and  known  laws  of  the  human 


HVTERITTXTUR-R  or  KTTKtTTS. 


=9S 


botly,  luuii  l>y  feiMiiniiig  frnu  tbeao, 
woiUd  Attempt  tu  diHO<ver  whether 
niCTOltry  will  aot  npon  the  body  when 
in  tl»  morbid  coiiditiun  nuppoBed,  in 
Biiuh  a  Dianiisr  w  would  tend  to 
taitcm  heitlth.  Tho  experimuntul 
innthivl  would  timply  administer  mer- 
cury in  M  many  oisea  lu  pnuihte, 
noting  tho  age,  Bex,  tempernment, 
ani  other  peouliu'ttieH  o!  Ijodily  con- 
Kbitiitinn,  thu  partiouUu'  form  or  vuiety 
of  the  dinesAe,  the  poiticnliir  stage  of 
iti  progrBU,  &o. ,  remarliing  in  wliich 
of  these  oaxea  it  wu  attended  with  & 
mltiiary  effect,  and  with   whftt  cir- 


combined.  The  method  of  simple 
nhaervfction  would  compare  inBtiincea 
n[  recovery,  to  find  whether  tliey 
■greod  in  having-  boon  preoeded  by 
tho  adminiBtratJon  cd  meroury;  of 
would  compare  inatanoes  of  recovery 
with  instances  of  fsjlnre,  to  End  oaees 
which,  agreeing  in  kU  other  respects, 
differed  only  in  the  fftot  that  meroury 
hiui  been  atli(uiudC«ieil  or  that  it  had 


t;  7.  That  the  last  of  these  three 
model  of  investlgatioti  Is  applicable 
to  the  cue,  nn  one  has  ever  B<iriuuidy 
oniitended.  No  conclusioDs  of  value 
oa  a  lubjeot  of  Buch  intriuacy  ever 
were  obtained  in  thnt  way.  The 
utmost  that  could  result  would  be  a 
vaguBgeneralimpreBBion  for  or  against 
the  ofBcooy  of  mercury,  of  no  avail 
for  guidance  unless  oonflrraed  by  one 
of  t^e  other  two  methods,  Not  that 
the  results  which  this  method  strives 
to  obtain  would  not  be  of  th^  utmoiit 
passible  value  if  they  could  beobtalned. 
If  all  thu  caae«  of  recovery  which  pre- 
Banted  thenuelves,  in  an  examination 
extending  to  a  great  number  of  in- 
stances, were  eases  in  which  meroury 
had  been  administered,  we  might 
g»neraIiFO  with  nonfidenee  from  this 
elperienoe,  and  should  have  obtained 
n  oonolusion  of  real  value.  But  no 
mah  bui>  for  genendinatiou  can  we, 
iu  B  case  of  this  description,  hope  to 
olitiun.  The  rcnaon  is  that  which 
we   linve   tqiolceu   of  na   conatitvlting 


the  characteristic  imperf«ctioa  of  thn 
Method  of  Agreemeut — Plurality  of 
Causes.  Supposing  even  tliat  mercury 
does  tend  to  cure  tlia  disease,  so  many 
other  causes,  both  natural  and  arti- 
Goial,  also  tend  to  cure  it,  that  there 
are  sure  to  he  abundant  instances  of 
recovery  in  which  mercury  has  not 
been  adminiBtered  i  unlesg,  indeed, 
the  prootioe  be  to  o^icniniBter  it  iti 
all  cases  j  on  which  supposition  it 
will  e>]ually  be  found  in  tlio  caaeB  of 
failure. 

When  an  effect  rosultB  from  the 
union  of  many  causes,  the  share  wlJich 
each  has  in  the  (ieteimination  of  the 
effect  cannot  in  general  be  great  j  and 
the  effect  is  uot  likely,  even  in  its 
presence  w  absence,  still  less  in  it>i 
variations,  to  follow,  even  apprtmi- 
mately,  any  one  of  the  causes.  Re- 
covery from  a  disense  is  on  event  to 
which,  in  every  caao,  many  iniliiencea 
must  concur.  Hercury  may  be  one 
such  influoncB  ;  but  from  the  very 
faot  that  there  are  many  other  such, 
it  will  ncceaaarily  happen  that  »!> 
though  mercury  ie  administered,  tho 
patient,  for  want  of  other  concnntng 
influences,  will  often  not  recover,  and 
that  he  often  will  recover  when  it  a 
not  adminiBtered,  the  other  favourable 
influences  being  euffiolently  powerful 
without  It     Neither,   ther.  ' 


otr* 


nthe 


administration  of  mercury,  n 
the  in»tanceB  of  future  agree  in  its 
non-adminittration.  It  is  much  if, 
by  multiplied  and  accurate  returns 
from  hospitals  and  the  like,  we  can 
collect  that  there  ore  rather  mors 
reooveries  and  rather  fewer  failures 
when  roeronry  is  adminiBtered  than 
when  it  is  not  i  a  result  of  very 
socondary  value  even  s-i  a  gnide  to 
practice,  and  almait  worthlenB  aa  n 
'  '''■■    to  the  theory  nf  the  sub. 


>  Itii]uiit]vrBmaikedbvP»raBarI1iiln, 
thrtt  thouffb  tbeVBthodsof  AsTeonuiatand 

UlfTerenijBaiBnolspBlloab'   ■    "-     

tUsj  are  nut  wholly  in** 
Method  gf  ConcomiUnt  ' 


5  S.  The  inapjilicability  of  Ihe 
method  ot  simple  obesFvation  to  as- 
certain tho  conditions  of  effeats  de- 
pendent on  many  concorring  cauaea 
being  thus  recognUed,  we  BhaJl  next 
Ini[mre  whether  3,ny  greater  benefit 
can  be  expected  from  the  other  branch 
of  the  il  pmla-iari  method,  that  which 
prooeedB  by  directly  trying  different 
uombiiiationa  of  caasen,  either  artitici- 
nlly  produced  or  found  in  nature,  and 
taking  notice  what  is  titeir  effect : 
na,  for  example,  by  actually  trying 
the  effect  of  mercury,  in  us  many 
ditferent  circumatancea  aa  poaaible. 
This  method  differs  from  the  one 
which  we  have  iuat  examined,  in 
turning  our  attention  directly  to  the 
oauaea  or  agenta,  instead  of  turning 
it  to  the  effect,  recovery  from  the 
diaeaae.  Anil  since,  as  a  general 
rule,  the  effects  of  causes  are  far 
more  acceasibte  to  our  study  than  the 
causes  of  effecta,  it  is  natural  to  think 
that  this  method  has  a  moch  better 
chance  of  proving  aucceaaful  thnn  the 
former, 
may  be  thua  alnE^cd  out  uuder  the  (rrflatest 


Fti?ucca  mlir  o|«tnto  iiUlia  aanic  directlni. 
The  UBBigninK  of  the  rsspej^tite  partB  of  tho 
Sim  and  uioou  111  the  action  <^  the  tldos 
may  bo  ejected,  to  a  oertuln  dogreo  of 

afcording  to  the  poBltlous  ot  the  two  at- 
tmcttn  liodieB.  By  a  eertos  ot  einori- 
luontB  of  Concomitant  Variations,  direi'ted 

tag  ths  Bubnnuentr?Bt."-~iiiiFii:,  1!.  Si. 
It  U.  na  doTibt,  often  poiaihle  li>  nngla 

tr™nt  number  of  mere  coucomitante,  by 
notlujf  what  ara  tha  antecDdeutB  a  varia- 

ttie  effout.  But  wbou  IhoTB  ara  many  tn- 
Huenoing  tauMS,  no  Due  ol  tham  HTomly 
predomlnatinif  over  tUe  reet.  and  eapaoi- 
ally  wlien  lome  of  theae  are  conliuunlly 
elianglng,  tt  i*  ecarcely  e>er  posaible  to 
Imce  such  a  relHtion  betwean  the  Tsria- 
tlous  of  tha  efisct  and  thoaa  uf  any  oua 

CQuae  ita  tcAl  ahATH  iu  tho  prudiictLon  of 


The  method  now  under  considera- 
tion is  called  the  Empirical  Method  ; 
and  in  order  to  estiinate  it  fairiy,  we 
must  Buppoae  it  to  Iw  cumplately,  not 
incaniplately,  smpiricaL  We  mnst 
exclude  from  it  everything  which  por- 
takes  of  the  nature  not  ei  an  experi- 
mental but  of  A  deductive  opeiKtion. 
If,  for  instance,  we  try  eiperimenta 
with  mercury  upon  a  person  in  health, 
in  order  to  ascertain  the  general  lawa 
of  its  action  upon  the  human  body, 
and  then  reason  from  these  lawa  trt 
determine  how  it  will  act  upon  per- 
aous  aCfected  with  a  particular  diaeasp, 
this  may  be  a  really  effectual  method, 
but  tbia  ia  deduction.  The  expen 
mental  method  does  not  derive  th 
law  of  a  complex  cose  from  the  sim 
pier  laws  which  conspire  to  produc 
it,  but  makes  its  experiments  diKCtly 
upon  the  complex  case.  We  must 
make  entire  abstraction  of  alt  know- 
ledge of  the  simpler  tendencies,  the 
lodi  operandi,  of  mercury  in  detaiL 


Our 


1  at 


obtaining  a  direct  answer 

fie  qneation,  Does  or  does  not  niercui; 

tend  to  cure  the  particular  dieeoae  ? 

Let  IIS  see,  therefore,  bow  far  the 
cose  admits  of  the  observance  of  those 
rules  of  experimeutatuin,  which  it 
found  necesaaiy  to  observe  in  other 
cases.  When  we  de\ 
ment  to  ascertain  the  effect  ot  a  given 
agent,  there  arc  certain  precautions 
which  we  never,  if  we  con  help  it, 
omit.  In  the  first  place,  we  introduce 
the  agent  into  the  midHt 
circumatanoea  which  we  have  exaotly 
ascertained.  It  needs  luirdly  be  re- 
marked how  far  tbia  condition  is  from 
being  realised  in  any  case  tonnected 
with  the  phenomena  of  life  ;  how  for 
we  are  from  knowing  what  are  oil  the 
circumatauces  which  pre-exist  in  any 
instance  in  which  mercury  is  adminis- 
tered to  a  living  being.  This  diffi- 
culty, however,  though  insuperable  in 
most  cases,  may  not  he  so  in  all : 
there  are  sometimea  concurrences  of 
many  causes,  in  which  we  yet  know 
accurately  what  the  causes  are.  More- 
over, tlie  difficulty  may  be  attenuated 
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t  multiplicutioa  of  expEii- 
in«iiu,  III  cironmBtances  rendering  it 
improbable  tlint  nity  of  the  unknown 
aaaet  itbould  exist  in  them  all.  But 
when  wa  hare  got  clenr  uf  thia  ob- 
>tac1e,  we  encounter  another  atil!  more 
■erltma.  In  other  caaea,  when  we  in- 
tend to  try  »n  eipcriment,  wa  do  not 
TBokon  it  enough  that  there  ba  no  oir- 
cuuutonoe  in  um  cane  the  presence  of 
which  is  unknown  to  us.  We  rei:|Uice 
aLao  tbat  none  of  tbe  circunistanceii 
which  we  do  know  Hhnll  liave  effectH 
nusiwptible  of  being  confounded  with 
those  of  tbe  agents  whose  properties 
we  wish  to  study.  Wetakotneutmoat 
pkiiis  to  exclude  nil  CBUnes  capable  of 
couiposition  with  the  given  cause  ;  or 
if  forced  to  let  in  any  such  oansea,  we 
take  cam  to  make  them  such  that  we 
can  compute  anil  allow  for  their  in- 
Huence.  bo  that  the  effect  of  the  given 
cause  may,  after  the  aubduction  o! 
those  other  elfects,  be  apparent  as  a 
residual  phenomenon. 

These  precautions  are  inapplicable 

ing.  The  mercury  of  our  eiperiment 
being  tried  with  an  unknown  multi- 
tude (or  even  let  it  be  a  known  mul- 
ytade)  of  other  inflaenoing  circum- 
stances, the  mere  fact  of  their  being 
influencinjj  circnmstances  implies 
that  tliey  disguise  the  effect  of  the 
mercury,  and  preclude  us  from  know- 
ing whether  it  has  any  effect  or  not. 
Unless  we  already  knew  what  and 
liow  much  is  owing  to  every  other 
circumstance,  (that  is,  unless  wa  sup- 
pose the  very  problem  snlved  which 


ing,)  w 


very  problen 

osidering  thi 
e  cannot  tell  that  those  other 
natanees  may  not  have  produced 
the  whole  of  tiie  effect,  independently 
or  even  in  spite  of  the  mercury.  Tbe 
Method  of  Difference,  In  tbe  ordinary 
mode  of  its  use,  namely,  by  comparing 
tbe  state  of  things  following  the  ex- 
periment with  tbe  state  which  pre- 
ceded it,  is  thna,  in  the  case  of  inter- 
mixture of  effect",  entirely  unavailing ; 
beoause  other  causes  than  that  who^ 
.effect  wo  ore  seeking  tu  determine 
liavu  been  operating  during  thu  tnui- 


aitioQ.  As  for  the  other  mode  of  em- 
pliijing  the  Method  of  Difference, 
namely,  by  comparing,  not  the  same 
case  at  two  different  periods,  but 
different  cases,  this  in  the  present 
instance  is  quite  chimerical.  In  phe- 
nomena BO  complicated  it  is  question- 
able if  two  cases,  similar  iti  all  respects 
but  one,  ever  occurred  ;  and  wen  they 
to  oconr,  we  could  not  possibly  know 
that  they  were  so  exactly  similar. 

Anything  like  a  scientific  use  of  the 
method  of  expenment,  in  these  com- 
plicated cases,  is  therefore  out  of  the 
question.  We  can  generally,  even  in 
the  most  favourable  coses,  only  dis- 
cover by  a  succession  of  trials  that  a 
certain  cause  is  va-u  often  followed  by 
a  certain  effect,  JFor,  in  one  of  these 
oonjunct  eCfrcts,  the  portion  which  is 
detennined  by  any  one  of  the  in- 
fluencing agents,  is  nsnally,  as  we 
liefore  remarked,  but  small ;  and  it 
must  be  a  more  potent  cause  than 
most,  if  even  the  tendency  which  it 
really  exerts  is  not  thwarted  by  other 
tendencies  in  nearly  as  many  cases  as 
it  is  fulHlled.  Some  causes  indeed 
there  are  which  are  more  potent  thou 
any  counteracting  causes  to  wliich 
they  are  commonly  exposed  ;  and  ac- 
cordingly there  ore  some  truths  in 
medicine  which  are  nufficiently  proved 
by  direct  experiment.  Of  theaa  the 
most  familiar  are  those  that  relate  to 
the  efficacy  of  the  substances  known 
as  Specifics  for  particular  diseases  i 
"quinine,  colchicum,  lime-juice,  cod- 
liver  oil,"  *  and  a  few  others.  Even 
these  ore  not  invaiiably  followed  by 
success  ;  but  they  succeed  in  so  Iftrge 
a  proportion  of  cases,  and  against 
Bui^  powerftd  obstacles,  that  their 
lenilencg  to  restore  health  in  the  dis- 
orders for  which  they  are  prescribed 
may  ba  regarded  as  an  experimental 
truth.+ 


'•  Bain's  Zdiiic,  II.  i 
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insppll- 
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inhucttos. 


ir  CO  liUie  «ui  be  done  by  tbe  ex- 
perimentid  raethoil  to  detiinnine  the 
ouiiditioDB  of  An  effect  of  maiijr  oom- 
biited  OAnwi.  in  the  oaee  of  medical 
■cietiee  ;  atill  lest  it  this  methsd  sp- 
plloaMe  to  ft  cUui  of  phenomena  more 

mpllcoted  than  even  those  of  phjaio- 

....    .U  ■-  -„»  of   J  -.■.!-- 

■iDnlitj 

efFeuti  ate,  for  the  moat  part,  jnextri- 
Dkbly  Interwoven  with  one  another. 
Tu  itdd  to  the  embamsament,  moat 


of  thn  inquiriea  in  political 
"     itothe        ■     ■" 
it  compreliBDaire  deacripMon,  auch 


production  of  effects  of  a, 


nprehansi 
M  the  public  wealth,  publio  security, 
public  morality,  and  tlie  liko  i  reaulta 
liable  to  be  aSeuted  direotly  or  in- 
dipeetly  either  jn  plui  or  in  minut  by 
nearly  erery  fact  vhjch  exiats,  or 
GVeot  which  oocura  in  human  aociety. 
The  vulgar  notion  that  the  safe  me- 
thoda  on  political  aubjeotn  are  thi»e 
of  Baconian  induction — that  the  true 
j^iide  fa  not  general  reasoning:,  but 
■pecific  experience — vill  one  day  be 
quoted  Bs  among  the  uMntnnequiviical 
marks  of  alow  atateof  the  speoulative 
faculties  in  any  age  in  whieh  it  is 
aocredited.  Nothing  can  be  more 
ludicroua  tbnn  the  aort  of  parodies  on 
experimental  reasoRing  which  one  la 
ncaustomed  la  meet  with,  not  In  papu- 
lar diacuaaion  only,  hut  in  grave  trea- 
tiaes,  when  the  affairs  of  nations  are 
the  theme.  "  How,"  it  is  asked,  "  can 
an  inatitution  be  bod,  when  the 
country  baa  prospered  under  Itf" 
"  How  can  sueh  or  auch  oaiisea  have 
contnbntad  to  the  proapnrity  of  one 
Dountry,  when  another  has  prospered 
without  them  t "  Whoever  makts  use 
of  on  argument  of  this  kind,  not  In- 

hara  bean  dUcDrsiwI,  nnd  pmbabl;  oouM 
inily  limn  b«ii  discorertd,  hyex|ierlitiiiutH 
on  lielnjl  anlmnli.  Olwerviitiini  nnd  oi- 
perimDnt  am  th«  nmnuitii  baala  ut  nU 
knowledge :  froni  tliein  ws  dMaIii  Uia  dIq- 
montnnr  l»w>  of  IMo,  u  wo  olitnin  nil  other 
elemimtaTT  tnitha.  It  la  In  dfiillnf  with 
the  uomptex  conblnHtlnni  tliat  tTie  ex- 
peiimsnU]  mgthoda  are  (or  the  tnoit  part 
lllUBOrr,  and  the  dodttnttva  niodo  of  Idtm- 
lliniHoii  muat  be  Invoked  lo  Jtiouluuglo 
Iho  conTloTllr. 


tending  tii  deceive,  shDuhl  be 
back  t«  lenm  the  elementa  of 
one  of  the  mora  eaay  physical 
Such  reasi>nera  ignore  the  faat  of 
Flurolity  of  Cnuaes  in  the  very  esse 
which  ailordH  the  miist  Kigsal  eiample 
of  it.  So  little  ODuld  be-  coiiclnded, 
in  such  a  case,  from  any  poamble  col- 
lotion  of  individual  i    '  "    ' 

even  the  impossibility, 
numena,  of  makinj;  artificial  eiperi- 
ments,  a  circumstance  otherwise  sa 
prejudicial  to  directly  inductive  in- 
quiry, hardly  atforda,  in  this  onse, 
additional  reason  oi  regret.  For  even 
if  we  could  try  experiments  upoa  & 
nation  or  npon  the  human  rooe,  with 
OS  little  Bcmple  as  M.  Ms^ndie  tried 
thero  on  dogs  and  rabbits,  we  should 
never  succeed  in  making  two  inatances 
identical  in  every  respect  exoept  the 
preaenoe  or  abaenoe  of  sumo  one  defi- 
nite eiicumatanoe.  The  nearest  ap- 
proach to  an  experiment  in  the  philo- 
sophical sense,  which  takes  place 
in  politics,  in  the  introduction  of  a 
new  operative  element  into  national 
affairs  by  some  special  and  aaaignable 
meaaure  of  government,  such  OS  tha 
enactment  or  repeat  of  a  particnlor 
law.  But  where  there  are  so  many 
Influenoea  at  work,  it  re'|uires  aomo 
time  for  the  influence  of  any  new 
eauRe  upon  national  phenomena  to  be- 
come apparent  ]  and  oa  tha  oauaet 
operating  in  Bo  extensive  a  sphere  ore 
not  only  infinitely  nnmemus,  but  in  a 
state  of  perpetual  alteration,  it  is  al- 
ways certain  that  before  the  effect  of 
the  ntw  cause  becomes  conapicaoui 
enough  to  be  a  aubject  of  induction, 
BO  many  of  the  other  Influencing  cir- 
Cnmatancee  will  have  changed  as  to 
vitiate  tho  experiment.* 

'  Profoaaor  Bain,   tlimigh    ooneiirrinj 
genonLlly  In  Ikjc  clews  oxprossod  In  tnl^ 

than  1  do  tho  Hope  for  apaolflo  mipvnE- 
mantol  evtdcuoe  In  ixilltloB  (Ugk.  li.  JM- 
337>  There  are.  It  is  true,  as  Ue  leiuarEi 
hi.  336),  soios  ciao*  "wliBnnn  Baent  sud- 
deulyintroduoed  la  almost  Inslantanwoslr 
followed  by  lomB  uther  ohiinKMi  *a  when 
tlu  BnnDUncBinent  ol  a  dlpkimi  " 
Inre  bclneon  two  nations  1>  full 
KiTaodnybyndenu: 


llowtt'SS  ■ 


THE  DEDTTCrrVE  METHOP. 


Tiro,  thareFrire,  n[  Ihe  three  poesible 
methoda  for  tlio  sttidy  of  pbenomvnit 
Tuutting  from  tho  compoBitJon  of 
many  cauiec,  being,  from  tba  Tsry 
nstiira  of  tiie,  eiute,  inefflaieut  and  iUu- 
Bory,  there  remaina  only  the  thml, — 
thut  which  considera  tbe  oiueg  Bep&- 
ntely,  and  infers  the  elfeut  frem  tho 
bajuice  of  the  different  tendenoio 
which  produce  it :  in  short,  the  de- 
ductive or  d  priori  method.  Tha 
muiH  portioiiUr  oonHidsratlon  of  this 
Intf^llectnikl  |frDCe»fl  requires  &  chapter 


CHAPTKR  XI. 


S  I.  Thn  mod*  of  inveBtigatioQ 
vhioh,  fmm  the  proved  inkpiilicabi- 
li(y  of  direct  methodi  of  obnervBtiun 
And  experiment,  temaine  to  lu  as  the 
ui^a  eoarce  of  the  knowledge  we 
poaseiB  OF  nm  acquire  respeotin^f  the 
condition!  Kad  1kw8  of  reoorrenDe 
o(  the  more  oamplex  phenoinenit.  is 
oalled,  in  Ita  moat  gcnemJ  eipreuion, 
the  Deductive  Method,  and  coiuititii 
ot  three  operatioua— the  fint.  one  of 
direct  Induction ;  the  eecoad,  of  rs- 
tlociniktlon  ;  the  third,  of  veriliaatinn. 

I  mU  the  Hrat  atep  in  the  prooeaa 
an  inductive  operation,  because  there 
muat  be  a  direct  indnctian  ai  the 
bneis  of  the  whole,  though  in  rnnny 
particular  inveaUgationa  the  plnoe  (if 
the  Induction  may  be  lupplied  by  a 
prior  daduetion  ;  but  the  preniiaea  of 
this  prior  deduction  must  have  been 
derived  From  induction. 

Tlie  problem  of  the  Deductive  Me- 
thod <B  to  find  the  law  of  an  effoet 
fmtn  the  law*  of  the  different  ten- 
tnarttet."  But  thlB  Biperiment -would  Lo 
qiiito  luMncluiiTC  niorely  as  an  oipsri- 
ineot.  It  esn  oiilr  aerTo,  m  sny  eiperi- 
nisat  nuv,  to  verltj'  tba  Donoluiion  el  n 
deduction,  Uulsaa  wo  already  know  by 
our  Icnewledtje  of  the  motlvs  ntilch  nut  on 

MMb  to  dsian^c  the  moiiiy-msrkat.  we 
shouid  never  Jinvs  bteo  ablfi  Ut  pruve  a 

.,._  ,._, ..._  ....  .-lou  unloui 

■Icafty  timt 


folbiwsd  tl 


deaciBB  of  which  it  is  the  joint  raiulti 
The  first  lequiaite,  therefore,  is  to 
know  the  laws  of  thoae  tendencies — 
the  law  of  each  of  tbe  concurrent 
oauses;  and  thia  supposes  a  previous 
process  o(  ohservaUon  or  Bxpeiiroetit 
upon  each  cause  separately,  or  else  a 
previous  deduction,  wluoh  also  muat 
depend  for  its  ultimate  premises  en 
observation  or  experiment.  Thus,  if 
the  nubJBct  be  social  or  histiii-iiMil 
pbenouiHiia,  the  premises  ot  the  De- 
ductive Method  must  be  the  laws  of 
the  causes  whicli  determine  that  elosa 
of  plienomena  ;  and  those  oauses  are 
hnmim  actions,  together  with  tlie 
general  outward  circumstanoea  under 
the  infliienoa  of  which  mankind  are 
placed,  and  which  oonntitute  man's 
position  on  the  earth.  The  Deduotiva 
Method  applied  to  social  phenomena 
must  begin,  therefore,  by  iiivesti^t- 
ing,  or  muat  suppose  to  have  beoii 
already  investigated,  the  Inwi  i>f 
human  action,  and  those  prapertiea 
of  outward  things  by  which  the  ac- 
tions of  human  beings  in  saelety  are 
determined.  Bonie  of  these  general 
truths  will  naturally  be  obtained  by 
observation  and  experin^ent,  others 
by  deduction  ;  the  more  comj^x  laws 
of  human  action,  for  example,  may 
be  deduced  from  tbe  ilmplBr  ones, 
but  the  simple  or  elementary  laws 
will  always  and  necessarily  have  been 
obtained  by  a  directly  inductive  pro- 

To  ascertain,  then,  the  laws  of  each 
separate  cause  which  takes  a  share  in 
producing  tho  effect  is  the  first  de- 
sideratum of  the  Deductive  Method. 
To  know  what  the  causes  are  which 
must  be  subjected  to  thia  proceM  of 
study  may  or  may  not  be  difficult, 
number  of  Instances  to  ^  conBUtent  with 


ar  has  oaref  ully  axi 
pU  oontinuidly  n 


been  fuU^  stated  :  i 


,  Lu  mi  i-t>t^lta 


nroiTcnoN. 


iciaJ  phenomi 


of  i,ay  doubt,  however  imperfectly  it 
may  have  beeo  known  cithac  by  what 
laws  those  inipresaioiw  ihuI  HctionH 
nre  governed,  or  to  what  noaiol  oon- 
Bequeneea  tlieir  laws  natumlly  lead. 
*'  ""  '       iFter  physical 


hnd  n, 


L-ould  (here  be  auy  real  doubt  where 
to  look  for  the  lawn  on  which  the 
phenomena  of  life  depend,  since  they 
miut  be  the  meohanical  and  chemical 
lawa  of  the  Bulid  and  flnid  Biibstanees 
composing  the  organised  body  and 
the  medium  in  which  it  subsists, 
together  with  the  peculiar  vital  lawa 
oE  the  different  tisBues  cimatituljng 
the  organic  structure.  In  other  cases 
really  for  more  simple  than  theae,  it 
was  much  leas  obviaua  in  what  <|uarter 

X'^ntll,  by  combining  the  laws  of  cer- 
tain cauaei,  it  was  found  that  those 
laws  explained  nil  the  facts  which  ex- 
perience had  proved  concerning  the 
heavenly  motion^  and  led  to  predic- 
tions which  it  always  verified,  man- 
kind never  knew  that  those  viert  the 
cauaea.  Bat  whether  we  are  able  to 
put  the  question  before  or  not  untU 
lifter  we  have  become  capable  of  an- 
swering it,  in  either  case  it  must  be 
anawered ;  the  laws  of  the  diffepent 
causes  muet  be  ascertained  before  we 
can  proceed  to  deduce  from  them  the 
conditiona  of  the  effect. 

The  mode  of  ascertaining  those  laws 
neither  is  nor  con  be  any  other  than 
the  fourfold  method  of  experimental 
inquiry,  already  discussed.  A  few 
remarks  on  the  application  of  that 
method  to  coses  of  the  Composition 
of  Causea  are  all  that  is  requieite. 

It  is  obvious  that  we  cannot  expect 
a  find  the  law  of  a  tendency  bj 


which 

the 

IS  counteracted 

The 

Inws 

could   never 

have 

bruught  t 

u  liyht   from  the  ob" 

erva- 

tion  of  bailies  kept  at  r«st  by  the 
equilibrium  of  opposing  forces.  Even 
where  the  tendency  is  not,  in  the  ordi- 
nary sense  of  the  word,  counteracted, 
but  only  modified,  by  having  its 
effects  oompounded  with  the  effects 
arising  from  aume  other  tendency  or 
tendenoiea,  we  are  still  in  an  un- 
favourable position  for  tracing,  by 
ineana  of  auch  cases,  the  law  of  the 
tendency  Itself.  It  would  have  been 
acareoly  poaaible  to  diacover  the  law 
that  every  body  in  motion  tends  to 
continue  moving  in  a  straight  line,  by 
an  induction  from  instances  in  which 
the  motion  is  deflected  into  a  crirve, 
by  being  compounded  with  the  effect 
of  on  accelerating  force.  Notwith- 
standing the  resources  afforded  in  tllis 
descriptioa  of  cases  by  the  Method 
of  Concomitant  Variations,  the  prin- 
ciples of  a  judicious  experimentation 
prescribe  that  the  law  of  each  of  the 
tendencies  should  be  studied,  if  poe- 
sible,  in  cases  in  which  that  tendency 
operates  alone,  or  in  combinatiDn  with 
no  agencitts  but  those  of  which  the 
effect  can,  from  previous  knowledge, 
be  calculated  and  allowed  for. 

Accordingly,  iu  the  cases,  unfortn- 
natelv  very  numerous  and  important, 
in  which  the  causes  do  not  suffer 
themselves  to  be  separated  and  ob- 
served apart,  there  is  much  difficulty 
in  laying  down  with  due  csrti^nty 
the  inductive  foundation  necenary  to 
support  the  deductive  method.  This 
ditBculty  is  most  of  all  conspicnons 
in  the  cose  of  physiological  pheno- 
mena :  it  beuig  seldom  possible  to 
separate  the  different  agencies  which 
collectively  compose  an  organised 
body,  without  destroying  the  veiy  phe- 
nomena which  it  is  our  object  to  in- 
vestigate ; 
'*  FuElowiu^  life,  in  crenturoa  wq  dissect, 

And  for  this  reason  I  am  inclinod  to 
the  opinion  that  physiology  (greatly 
and  rapidly  progressive  as  it  now  ia) 
is  embarrassed  by  greater  natural 
difficulties,  and  is  probably  suscep- 
tible of  a  less  degree  of  ultimate  per- 
fection than  I'Ven  the  social  science. 
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iniunnuch  as  it  is  poaaibls  tn  i^tudy 
the  laws  and  operations  of  one  human 
mind  apart  trom  otbec  minda  nmch 
less  UDperfecUy  than  we  can  atnd; 
the  lan-a  of  one  organ  or  tiaaue  of  the 
huTaan  body  apart  ftum  the  other 
ortfans  or  tiBsut^s. 

It  has  been  judiclonaly  remarked 
that  pathological  facta,  or,  to  apeak 
in  common  language,  diaeaees  in  their 
diffoi-ent  forma  and  degrees,  afford  in 
the  caae  o!  pbjiiialogicM  investigatlun 
the  moet  valuable  equivalent  to  ex- 
perimentation properly  lo  oalled,  in- 
asmuch as  they  often  exhibit  to  ua  a 
deBnite  disturbance  in  some  one  oi^an 
or  organic  fuDction,  the  remaining 
i>r2anB  and  functions  being,  in  the 
fii'st  inatance  at  least,  uiiaffeoted.     It 


among  all  jyarta  of  the  organic  econo- 
my there  can  be  no  prolonged  dis- 
turbance in  any  one  function  with- 
.nit  ultimately  involving  inany  of  the 
(ithen ;  and  when  once  it  hu  done 
■so,  the  experiment  tor  the  moat  part 
loaea  ita  eoientilic  value.  All  depends 
on  obaerving  the  early  atages  of  the 
derangement,  which,  unfortunately, 
are  of  necesaity  the  least  marked.  If, 
howevbr,  the  "rgaius  and  functions 
not  disturbed  in  the  first  inatance, 
become  affected  in  a  fixed  order  of 
micoesaion,  some  light  is  thereby 
thrown  upon  the  action  which  one 
organ  exerciaea  over  another,  and  ws 
occasionally  obtain  a  aeries  ot  effects 
which  we  can  refer  with  some  con- 
tidence  tu  the  original  local  derange. 


the  01 


;   but  f 
that  wo  should  know  thai 
derangement  inu  locaL 
what  ia  termed  conatiti 
is,  if  we  do  not  know  in 

or  the  pi 

ance  which  took  placo  iu  that  part, 
we  are  unable  to  determine  which  of 
the  various  derongementa  was  cause 
and  which  effect;  which  of  •them 
were  produced  by  one  another,  and 
which  by  the  direct,  though  perhaps 
tardy,  octi'jn  uf  the  original  cause. 


Bcaides  natural  pathological  factii, 
vpe  can  produce  pathological  facta 
artilicially  ;  we  can  try  experiment'!, 
even  in  the  popular  dense  of  the  term, 
bysubjecting  the  living  being  toaonie 
external  agent,  such  as  the  mercury 
i>!  our  former  exainple,  or  the  aection 
of  a  nerve  to  ascertain  the  functions  of 
different  parts  of  the  nervous  system. 
An  this  experimentation  is  not  in- 
tended to  obtain  a  direct  solution  of 
any  practical  question,  but  to  dis- 
cover general  laws,  from  which  after- 
wards the  conditions  of  any  particidar 
effect  may  bo  obtained  by  deduction, 
the  best  cases  to  select  are  those  of 
which  the  circiinistancea  can  be  best 
ascertained :  and  auch  are  generally 
not  those  in  which  there  is  any  prac- 
tical object  in  view.  The  experi- 
ments are  best  tried,  not  in  a  state  of 
disease,  which  is  essentially  a  change- 
able state,  but  in  the  condition  of 
health,  comparatively  a  fixed  state. 
In  the  one,  unusual  agenciea  are  at 
work,  the  results  of  which  we  have 
no  means  of  predicting ;  in  the  nther, 
the  course  of  the  accustomed  physio- 
logical phenomena  would,  it  may 
generally  be  presumed,  remain  undis- 
turbed,  were  it  not  for  the  disturbing 
cause  whicli  we  introduce. 

Such,  with  the  occasional  aid  of  the 
Method  of  Concomitant  Yariations, 
(the  latter  not  lexa  encumbered  than 
the  more  elementary  methods  by  the 
peculiar  ditficidties  of  the  subject,) 
ore  our  inductive  resources  for  ascer- 
taining the  lan's  of  the  causea  con- 
sidered separately,  when  we  have  it 
not  in  OUT  p>wer  to  make  trial  of 
them  in  a  state  of  actual  separation. 
The  insufficiency  ot  theae  resonroea  is 
so  glaring,  that  no  one  can  be  sur- 
prised at  the  backward  state  of  the 
science  of  physiology  in  which  in- 
deed our  knowledge  of  causes  is  so 
imperfect,  that  we  can  neither  explain, 
nor  could  without  specific  experience 
liave  predicted,  many  of  the  tacts 
which  are  certified  to  us  by  the  most 
ordinary  observation.  Fortunately, 
we  are  much  better  informed  as  to 
the  empirical  laws  cf  the  yheiuKoava^ 


INDUCTION. 


that  m,  till!  uuifnrniitles  roBpecilng 
whiDli  va  cnnnut  yal  duddo  whetl)<!T 
they  lire  cases  of  caiiBatioD  ur  mere 
reinlta  Of  it.  Not  only  has  the  order 
in  wliioh  ths  fnota  of  orguiiuttiiHi  and 
Hie  ■ucesaaivaly  imuiifiHt  tbomselttn, 
from  the  first  gecni  of  exirtonea  to 
death,  been  found  to  be  unifonii,  nod 
verj  nccurstelj  ascertHinabla ;  but, 
bj  a  ffreat  appLical^oa  of  the  Methml 
of  Concouiitant  Variations  to  the  en- 
tire fiuits  of  comptuativa  aniitomj  and 
phyaiology,  ths  chariutsriitic  organic 
etructure  oorrea{xinding  to  each  clam 
of  functiona  has  been  determined 
with  conBiderable  precision.  Whether 
thuBB  of^onio  oonditioiiH  are  the  whole 
of  the  conditionti,  and  in  many  caaes 
whether  they  are  conditiaus  at  all,  or 
mere  collateral  effects  of  some  oommoa 
cause,  we  are  quite  ignorant ;  nor  are 
yre  ever  likely  to  luiovr,  unluas  we 
could  oonstruot  au  organiged  body, 
and  try  whether  it  would  live. 

Uuder  such  diaadTantagei  do  we, 
in  coses  of  thiH  deacrijitioii,  attempt 
the  initial  or  induetive  step  in  the 
application  of  the  Deductive  Method 
to  complex  phenomena.  But  such, 
Jortunatety,  is  nut  the  common  cose. 
In  general,  tho  lawn  uf  ths  causes  i>n 
which  the  effect  depends  may  be  ob- 
tained by  an  induotion  from  com- 
paratively simple  inKtances,  or,  at  the 
worst,  by  deduction  from  the  laws 
of  simpler  causes,  so  obtained.  By 
KiDiple  instances  are  meant,  of  course, 
those  in  which  the  actitm  of  each 
cauie  was  not  intermii^ed  or  intei- 
ftisd  with,  or  not  to  any  great  extent, 
by  other  causes  whose  laws  were  un- 
known ;  and  only  when  the  induc- 
tion wbidi  futiiisbcd  the  premises  to 
the  Deductive  Method  rested  on  suoh 
instances  has  the  application  of  euoh 
a  inettaud  to  the  ascertainment  of  the 
laws  oE  a  complex  effect  been  attended 
with  brilliant  results, 

g  2.  When  the  laws  of  the  cnnaes 
have  been  ascertained,  and  the  first 
stage  of  the  jjr«at  logical  oiieration 
now  under  disousaiou  satiBfaotoriiy 
ncojmpliahed,  the  second  (art  follows ; 


that  of  di^turmining  from  the  law*  of 
(be  causes  what  effect  any  giTen 
linatiou  of  those  causes  willpro- 
diice.  This  is  a  process  of  oalculo- 
tioti,tia  the  wider  sense  of  Uia  term, 
and  very  often  involves  p 
calculat;  "  ' 
It  is  a  catiooination ;  and  when  oni- 
kmiwled^  of  the  causet  la  so  perfect 
as  to  extend  to  the  exact  numerical 
iaws  which  they  observe  in  proUudng 
their  effects,  the  ratiocunaiion  may 
reckon  among  its  premises  the  thwv 
remi  of  tho  acieaoe  of  number,  in  the 
whole  immense  extent  of  thatsoiencB. 
Not  only  are  tha  most  advanced  truths 
of  mathematica  oftan  required  to 
enable  us  to  compute  an  effect  the 
numerical  law  of  which  we  already 
know,  but,  even  by  the  nid  of  tiioiie 
most  advanoKl  tmths,  we  can  go  but 
a  little  way.  In  fo  simple  a  case  w 
the  common  problem  of  three  bodies 
gravitating  towards  one  another,  with 
a  force  directly  as  theb  moss  and  in- 
versely as  the  square  of  the  distuiOe, 
all  the  reBourcea  of  the  culcutiw  have 
not  hitherto  sufficed  to  obtlin  any 
genarol  Holution  but  an  appraximats 
one.  In  a  cose  a  little  more  complex, 
Uit  stilt  one  of  the  simplest  whidi 
arise  in  practice,  that  of  the  motion 
of  a  projectile,  the  causes  which  affect 
the  velocity  and  rouge  (for  example) 
of  a  cannon-ball  may  be  all  Icnown 
and  estimated  ;  tha  force  of  tha  goQ- 
powder,  the  angle  of  elevation,  the 
density  of  the  air,  the  strength  and 
direction  of  the  wind ;  but  it  Is  one 
of  the  most  difficult  of  Tnathematical 
problems  to  combine  oil  these,  so  as 
to  determine  the  effect  resulting  from 

Besides  the  theorems  of  number, 
those  of  geometiy  also  come  in  as 
premises,  wliere  the  effects  take  place 
in  space,  and  involve  motion  and 
extension,  as  in  mechanics,  optics, 
acoustics,  astronomy.  But  wlieu  the 
complication  increases,  and  the  effects 
are  ander  the  influence  of  so  many 
and  such  shifting  causes  as  to  give  no 
room  either  for  fixed  uumburH  or  for 
Htraicht  lines  and  r«i;ular  ourven,  (ns 


in  tho  caae  ot  phyiialogiiial,  to  say 
imthlng  ol  mental  und  booUi  jAeno- 
iiiuiiii,)  the  lawn  of  mimber  nm!  entfn- 
ijun  aiB  applicnble,  if  kC  all,  only  on 
thit  iMgB  Kaie  on  which  preoiBicm  of 
detaiU  bauomes  unimputtuit.  Al- 
though these  InWB  play  A  oonepioaaiiH 
port  in  the  tnoat  ttriking  examplea  of 
the  inveatigntion  «f  nature  by  the 
iJadudive  Mathod,  as,  for  example,  in 
&e  NevtoDiBn  thwiif  of  the  celestial 
motham,  they  are  by  no  ineoiie  sti 
indiapeiiHible  part  of  every  such  pru- 
CWB.  All  that  is  eBsentinl  in  it  IE 
icMoning  from  a  gmeral  law  to  6 
larticular  caae,  that  i^  determiniDg; 
bj  nueoDs  of  tiie  particular  i^rcum' 
■tanoes  of  that  ciaa  what  roult  is 
I'eqnireil  in  that  iiistaDce  to  fulfil  the 
law.  ThuH  in  the  Torricollian  expert- 
Ment,  if  the  faot  that  air  has  weight 
had  been  previmialy  known,  it  would 
ha\-e  been  easy,  without  mij  nuuie- 
(ioal  data,  to  dtducs  from  the  general 
law  oE  equillhrium  that  the  mercury 
would  stand  in  the  tube  at  such  a 
height  that  the  column  of  merciuy 
would  exactly  balunoe  a  column  of 
the  atmoaphefB  of  eqtial  diameter  ; 
beeaura,  otherwise,  equiltbrhun  would 

By  »ueh  ratiodiuitioti»  from  the 
ael»mte  lawe  of  the  caneei  wa  may, 
to  n  certun  extent,  succoed  in  anxner- 
iuu  either  of  the  following'  questions  ; 
Given  a  oertoln  combinatiun  of  cauneii, 
what  eUcct  will  follow?  and,  What 
combinatioa  of  cauBes,  if  it 
would  produce  a  given  effect!  In 
'  thk  one  cane,  we  determine  the  effect 
to  be  expected  in  any  complex  cir- 
c-umatancea  of  vhich  the  different 
elements  are  known ;  in  the  other 
CMC  we  leaiii,  aociirding'  to  what  law 
— under  what  antecedent  oonditions- 
ti  given  complei  effect  vdil  occur. 

S  3.  But  (it  may  here  be  asked)  a: 
«nt  the  same  arguments  by  which 
the  methods  of  direct  abeervatitm  and 
experiment  were  *et  aalda  as  illueory 
when  applied  to  the  ]aw»  ot  complex 
phenomena,  niiplfoable  with  equal 
force  oftaiiiHt  the  Method  of  Deduc- 


When  ill  every  iingle  inEtancc 
a  multitude,  often  an  imknown  mul- 
titude, of  agencies,  are  clashing  uid 
combining,  what  lEecnrity  have  we 
tliat  in  our  computation  d  jwiwi  wb 
hare  taken  all  thesn  into  our  reckon- 
ing T  How  many  muat  we  not  gene- 
rally bs  ignorant  of  !  Aimm^  those 
which  w-e  know,  how  probable  tliHt 


Dokbd) 


■id. 


all  iucliided,  bow  vain  the 
pretence  of  summuig  up  the  effectn 
of  many  cansei,  unless  ws  know  au- 
curaCely  tiie  nmnerical  hiw  of  each, 
— a  condition  in  iiiuat  cases  not  t<i  lie 
fulfilled ;  and  even  when  it  ia  fni- 
filled,  to  make  the  calculation  trans- 
'n  any  but  very  simple  cases, 
nost  pdWer  o(  mathematical 
witii  all  its  must  modem  im- 
provements. 

These  abjections  have  real  wei^l, 
Md  would  be  altogether  unanswer- 
able, if  there  were  no  test  by  which, 
when  we  employ  the  Deductive  Mi'- 
thod,  we  might  jndge  whether  on 
of  any  of  the  above  <le9ciiptiuuti 
leen  committed  or  not,  Sucli  a 
test,  however,  there  is;  and  it*  appli- 
ns,  under  the  name  of  Veri- 
fication, the  third  essentiol  component 
part  ot  the  Deductive  Method,  Wilh- 
Lt  which  all  tho  reaidts  it  can  give 
LVB  little  other  valne  than  that  of 
conjecture.  To  warrant  reliance  nu 
the  general  ooncluaiims  arrived  at  by 
deductiim,  these  cunclusions  must  Mi 
found,  tm  careful  comparismi,  to  ac- 
cord with  the  results  o(  dlroct  obser- 
vation wherever  it  can  be  had.  I(, 
when  we  have  experience  to  cnmiiarc 
with  them,  this  experience  confivnwi 
them,  wo  may  safely  trust  tu  them  in 
othet  oaEea  of  whiiji  oar  epeoifio  ex- 
perience ii  yet  to  oome.  But  if  our 
deductions  have  led  to  thu  coiieluainii 
that  from  a  particnlar  combination  of 
canses  a  given  effect  woald  result, 
then  in  all  knon-n  cases  where  that 
oombitmlion  can  be  shoivn  to  have 
existed,  and  where  tlie  effect  lias  not 
followed,  we  must  be  able  to  show  (or 
Bt  least  to  make  a  probable  Hurmise) 
what  fiustratod  it :  if  «■«  cauwfc.^K 


theory  is  imperfect,  and 

relied  upon.     Nor  is  the  verifiofttiim 

complete,  unless  some  o£  the 

whiah  the  theorj'  ja  borne  out  bj  bbe 

obnerved  result,  &re  of  at  least  equal 

complexity  witli  any  other  oases  in 

which  its  applicatiuu  cuulil  be  called 

If  direct  obnerviition  and  collation 
of  inatanoee  have  furnished  ua  with 
any  empirical  laws  of  the  effect, 
(whether  traa  in  all  obBBCved  eases,  or 
ooly  true  for  the  most  part,)  the  moat 
effeotuat  verilication  of  whiah  the 
theory  could  be  suaosptible  would 
be,  that  it  led  deductively  to  those 
empirical  laws ;  that  the  nniformi- 
ties,  whether  complete  or  incomplete, 
ivhicb  were  obeerred  to  exist  among 
the  phenotnena  were  accounted  for 
by  the  laws  of  the  caitiK^ — were  such 
na  could  not  but  exist  if  those  be  really 
tlie  causes  by  which  the  phenomena 
■rs  produced.  Thas  it  was  very 
reasonably  deemed  aa  essential  re- 
ipiiaita  of  any  tnie  theory  of  the 
tauses  of  the  celestial  motions,  (hat 
it  shonid  lead  by  deduction  lo  Kep- 
ler'a  laws ;  which,  accordingly,  the 
Newtonian  theory  did. 

In  order,  therefore,  to  facilitate  the 
lerification  of  theories  obtained  by 
deduction,  it  in  inipirtant  that  as 
many  as  possible  of  the  empirical  ]a.ws 
of  the  pbeuDQiena  ahnuld  b«  ascer- 
tained by  a  couipntison  of  instances, 
conformably  to  the  Method  of  Agrea- 
□lent,  as  well  as  (it  must  be  added) 
that  the  phenomena  themselves  should 
be  desoribed,  in  the  most  compre- 
hensive as  well  as  accurate  manner 
possible,  by  collecting  from  the  ob- 
aervatton  of  parts  the  simplest  possible 
correct  expressions  for  the  corespond- 
ing  wholes  :  as  when  the  secies  of  tbe 
oteerved  places  of  a  planet  was  first 
expressed  by  a  circle,  then  by  a,  system 
of  epicyoles,  and  subsequently  by  au 

It  is  worth  remarking,  that  com- 
plex instances  which  would  have  been 


of   I 


of  tht 


less,  when  they  have  served  to  verify 
the  analysis,  become  additional  evi- 
dence of  tbs  latvs  themselves.  Al- 
though we  could  not  have  got  at  the 
law  from  complex  cases,  lUll  when 
the  law.  got  at  otherwise,  is  found  to 
be  in  Bcoordance  with  the  result  of  a 
complex  case,  that  avie  becomes  a 
new  experiment  on  the  law,  and  helps 
to  confirm  what  it  did  not  aeaist  tu 
discover.  It  is  a  new  trial  of  the 
principle  in  a  different  set  of  drcum- 
stances  ;  and  occasionally  serves  to 
eliminate  some  circumetancs  not  pre- 
viously excluded,  and  the  excliisimi 
of  which  might  require  an  experiment 
imposaiblE  to  be  executed.  This  was 
strikingly  conspicuous  In  the  example 
f onneHy  qaoted,in  whiehthe  d  illerenee 
between  the  obsen'ed  and  the  calcu- 
lated velocity  of  sound  was  ascertained 
to  result  from  the  heat  extricated  by 
the  condensation  which  takes  place  in 
each  sonorous  vibration.  This  was  a 
trial,  in  new  circumstances,  of  the 
law  of  the  development  of  heat  by  com - 
pressiim  ;  snd  it  added  materially  to 
the  proof  of  the  universality  of  that 
law.  Accordingly  any  law  of  nature 
is  deemed  to  have  gained  in  prant  ul 
certainty  by  being  foimd  to  expl^ 
some  oomplex  oase  which  had  not 
previously  been  thought  of  in  oon- 
nection  with  it ;  and  this  indeed  is  a 
consideration  to  which  it  la  the  halut 
of  sdentifio  inquirers  to  attach  rathcir 
^  -  much  value  than  too  little. 

'o    the   Beductive   Method,    thus 
characterised  in  its  three  constitaent 

C'l  Induction,  Ratiocination,  and 
Rcation,  the  human  mind  is  in- 
debted   for    its    must    conspiaaous 
triumphs    in     the     investigation    of 
nature.    To  it  we  owe  nil  the  tbeoTJM 
by  which  vast  and  complicated  phe- 
ueua  are   embraced  under  a  few 
pie  laws,  which,  considered  aa  the 
laws  of  those  great  phenomena,  could 
never   have   been   detected  by  their 
direct  study.     We   may  :  form  some 
conception  of  what  the  method  has 
done  for  us  from  the  cose   of   the 
celestial  motions,  one  of  the  simplest 
ing  the  greater  instances  of  the 


Cumposition  of  CauseR,  aince  (except 
in  a  fuw  cases  n<it  of  primnry  im- 
portance) Bflcli  of  the  lieavenly  liodiefl 
may  be  coiuidtired,  without  material 
iniuuunay,  to  be  never  at  one  time 
influenoed  by  the  attrnotion  of  more 
than  two  bodies,  ths  sun  nnd  one 
otherpluiet  or  satellite  ;  making  witli 
the  reaction  of  the  boily  itBelf,  and 
the  force  generated  bytbebodj^sown 
motion  and  acting  in  tlie  direction  of 
the  tangent,  uoiy  four  different  agents 
on  the  concurrenes  of  whipli  tlie  mo- 
tions of  that  body  depend ;  a  much 
nnaller  number,  no  doubt,  than  that 
by  wliiob  any  other  of  tbe  great  phe- 

modified.  Yet  how  could  we  ever 
have  aacartained  the  oombination  of 
foroea  on  which  the  niotion*  of  the 
eatth  and  planets  are  dependent  by 
merelyconipitringthe  orbits  «r  velooi- 
tiea  of  different  planets,  or  the  dif- 
ferent Telocitiea  or  pusitionK  of  the 
same  planet!  Notwithstanding  the 
rejpillirity  whiuli  manifeiits  itself  in 
those  motions,  in  a  degree  bo  nte 
aniun^  the  eSwta  of  concurrence  of 
uaoBSB ;  and  although  the  periodical 
ceourrence  of  exactly  the  same  eBect 
affords  positive  proof  that  all  the 
oomlniiationR  of  causes  which  occur 
at  all,  recur  periodically  ;  we  should 
not  have  known  what  the  cauaea  were, 
if  the  existence  of  agencies  precisely 
similar  on  our  own  earth  Wl  nut, 
fortunately,  brought  the  causea  them- 
selves within  the  reach  of  experimen- 
tation ander  tiiiiple  circumstances. 
As  ws  shall  have  oecasion  ta  analyse, 
farther  on,  this  great  example  of  the 
llethod  of  Deduction,  we  ehall  not 
i>ccnpy  any  time  with  it  here,  but 
iball  pn>ceed  to  that  secundair  appli- 
cation of  the  Deductive  Method  the 
result  of  which  ia  not  to  prove  laws  of 
phenomena,  but  to  explain  them. 


CHAPTER  XII. 


g  t.  Thk  deductive  operation  by 
which  we  derive  the  law  of  an  effect 
from  the  laws  of  the  causes,  the  con- 
currence of  which  gives  rise  to  it, 
may  be  undertaken  either  for  the 
purpose  of  discovering  the  law,  or  of 
explaining  a  law  already  discovered. 
The  word  explanation  occurs  eo  con- 
tinually and  holds  so  importitnt  a 
place  in  philosophy,  that  a  little  time 
spent  in  fixing  tbe  meaning  of  it  will 
be  profitably  employed. 

An  individual  fact  is  said  to  be 
explained  by  pointing  out  its  cause, 
that  is,  by  stating  the  law  or  laws  of 
causation  of  whicb  its  production  ia 
an  instance.  Thus  a  conflagration  is 
explained  when  it  ia  proved  to  have 
arisen  ftom  a  spark  falling  into  tbe 
niidbtof  aheap  of  combustibles;  and 
in  a  similar  manner,  a  law  of  uni- 
formity in  nature  ia  said  to  be  ex- 
plained when  another  law  or  taws 
are  pointed  out,  of  which  that  law 
itself  ia  but  a  case,  and  from  which  it 
could  be  deduced. 


led 


from,  or,  as  it  also  is  often  expresseii, 
resolved  into,  other  laws. 

The  first  ia  the  case  already  so 
fully  conaidered  ;  an  intermixture  of 
laws,  producing  a  joint  effect  equal 
to  the  sum  of  the  effects  of  the  causea 
taken  sepaiateiy.  The  law  □£  the 
complex  effect  is  explained  by  being 
resolved  into  the  separate  laws  of  the 
caoses  which  contribute  to  it.  Thus 
the  law  of  the  motion  of  a  planet  ia 
rceulved  into  the  law  of  tlie  acquired 
force  which  tends  to  produce  an  uni- 
form motion  in  the  tangent,  and  the 
law  of  the  centripetal  force  which 
tends  to  produce  an  accelerating  mo- 
tion towards  tbe  sun  ;  tlie  real  motion 
luting  a  compound  of  the  two. 

It  is  necessary  bete  t*i  p:taM''t,*Ci\W. 


in  tliiJt  msnlution  ut  the  la.v  of  a  com- 
plex eSeot,  tbe  lawa  of  wbicli  it  is 
Kiinpounded  arc  not  tho  only  elemetibi. 
It  is  resolved  into  tho  laws  of  the 
HBparatB  cauMB,  together  with  thu 
fact  ot  their  oo-Bxiatence.  The  one 
is  as  eaaential  an  ingrediiinC  tta  the 
otiier  (  whether  tha  objeot  bo  to  dia- 
oover  the  lnw  of  the  effect,  or  only  to 
explain  it.  To  deduce  tlie  luwii  of 
the  heavenly  motiona,  we  require  not 


the  exiBtence  of  both  thi 
the  celeEtial  regions,  and  evan  their 
Telative  aroooiit.  The  ooinplex  lawa 
uf  cuiEHktJoit  are  thui  resolved  into 
two  distinct  kinds  of  eleineats  :  the 
one,  limpleF  laws  of  causation,  the 
other  (in  the  aptly  selected  expression 
of  Dr.  Chftlmera)  oollDcations ;  the 
ooIlocaUons  oonsistttig  in  the  eiietenca 
of  certain  ogenta  or  powers,  in  certain 
circuDUtancea  uf  plaoo  and  time.  We 
■hall  hereafter  have  occasion  to  return 
to  this  distinction,  and  to  dwell  on  i( 
at  each  length  as  dispetiB^a  with  the 
neceeaiCy  of  further  insisting  on  it 
here.  The  first  mode,  then,  of  thfl 
explanation  of  Laws  of  Dausotinn,  is 
when  the  law  of  an  effect  is  resolved 
into  the  various  tendencies  of  which 
it  is  the  result,  tngethei  with  the  laws 
of  those  tendenaies. 
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1  be  il 


effect, 

detects 

fact  caused  by  tbe 

itecedenb,  and  in  its  turn  causing 

iseqnent;  so  that  the  cause  at 

ligned  is  but  the  remote  causu, 

ag  through  the  intermediate 

lenon.     A  saened  thu  oause  of 

but  it  srabseqiienUy  appeared  that 

A  was  onir  the  iMuse  of  B,  and  that 

which  was  the  cause  of  0. 

aot  of  touching  an  outward 

object   cansed   a   sensation.     It  was 

iseipiently   discovered,    that    after 

have  touched  the  object,  and  be- 

a  wo  experience  thn  aansation,  sumo 


takes  pivie  in  a  hind  of  tJireiul 
nerve,  which  extends  from  our 
outward  organs  to  the  brain.  Toilch- 
ing  tbe  object,  therefore,  is  only  the  re- 
mote o«uieotourBenaation;  thatis,Dot 
tlie  cause,  properly  speaking,  hut  the 
cause  of  the  cause  ;~the  real  cause  of 
the  sensation  is  the  ohanga  in  the 
state  of  the  nerve.  Future  experience 
may  not  only  give  us  mora  knowled(te 
than  WR  now  have  of  the  ptrtiauUr 
nature  of  this  change,  but  may  atsa 
interpolate  another  Jink;  between  the 
contact  (for  example)  of  the  object 
with  our  outward  orgisna,  and  thu 
production  of  the  change  oE  state  in 
the  nerve,  there  may  take  place  uMna 
eleotric  phenomenon,  or  soma  phtma* 
mcnon  of  a  nature  not  reasmhling  tlw  ■ 
effectaof  anyknownagency.  Hil^rbV 
however,  no  such  intermediate  link 
has  been  discovered;  and  the  touoh 
uf  the  abject  mast  ]>"  oonBldered,  pro^ 
lisionally,  as  the  proximate  caaaa  of 
the  affection  of  the  nerve.  Tba  se- 
quence, therefocB,  of  a  senmtiaD  o( 
biueh  on  contnot  with  an  objaot  U 
Onoertsined  not  to  be  an  ultimflto  IftW  | 
ft  Is  resolved,  as  the  phrase  is,  into 
two  other  laws,— the  Uwtliat  contact 
with  an  objeot  prqjiuces  an  affection 
of  the  nerve,  and  the  law  Hint  an 
affection  of  the  nerve  produom  atnsa- 

To  take  another  example :  the  more 
powerful  acids  corrode  or  blacken  or- 
compound".  This  is  a  cow  of 
'  but  of  remote  osusation  ; 
and  is  said  to  be  explained  vhea  it  Is 
shown  that  tht<re  is  an  intwmediate 
link,  namely,  the  separation  of  lome 
of  the  chemical  elements  of  tlltl  oretmio 
structure  from  the  rest,  and  their  en- 
tering into  combination  with  the  add.  , 
The  acid  causes  this  separation  of  tli 
elamenta,  and  the  separation  of  tti 
elements  oauses  the  dtsorganisatiat . 
and  often  the  charring  of  the  structure. 
S'^  again,  chlorine  extracts  colooring 
matters  (whence  its  efficacy  in  bleaob- 
ing]  and  purifies  the  air  from  infec- 
tion. This  law  IS  resolved  into 
two  following  laws.  Chlorine  has  a 
powerful  affinity  for  bases  of  all  kinds, 


causation 


AtfATIO^'  OF  T/AWa. 


pnrticiilsriy  inctaUil!  buHc! 


LUii  hydro- 
antiftl  ele- 
a  o(  Gulouring  Di&tWni  and  uon- 
tagluue  coiajHiutids,  wbioh  nubstiitices, 
therefore,  ore  ilecojii  pom.il  iiiul  de- 
«tri>yed  hy  «liIoiiiie. 

i  4.  It  1b  □{  importancH  ta  remArk, 
that  when  a  HHjueDiMi  of  phi'tiomena 
is  thua  resnlvad  into  utliur  laurg,  tboy 
are  Dlwnyi  1»wb  tnure  general  thai| 
itMlf.  The  law  that  A  ig  followed  by 
0,  i>  leea  general  than  eithec  uf  tliu 
liiwH  which  connect  B  with  C  and  A 
with  B.  This  will  appear  from  very 
simpls  ooiuiddrations. 

All  lanri  of  ouue&tion  are  liable  ti) 
ba  cQUnteraCled  or  fniBtrated  by  the 
non-fuUillnant  of  some  negative  con- 
dition :  tha  tendency,  therefore,  of  U 
to  produDe  O  may  be  defeated.  Now 
the  law  that  A  produces  B,  is  equally 
fulHlled  whether  B  in  follawed  by  C 
or  not ;  but  the  law  that  A  produces 
a  by  means  of  B,  is  qf  course  only 
fulfilled  when  B  ia  really  followed  by 
C,  and  is  therefore  leas  general  than 
Uie  law  that  A  produoea  B,  It  is 
oUo  lu«  general  than  the  law  that  B 
produoes  C.  For  B  may  have  other 
eoueea  besides  A  ;  and  as  A  priHluces 
O  oniy  by  meana  of  B,  while  B  prO' 
duces  C  whether  it  has  itself  been 
produced  by  A  or  by  nnytbing  bIbh, 
the  second  law  embraoea  a  greater 
number  of  inatanceu,  uovers  as  it 
ware  a  greater  apace  of  ground,  than 
the  first. 

Thus,  in  our  fucnier  example,  the 
law  that  the  contact  of  on  object 
causes  a  phange  in  the  state  at  the 
lierve,  ia  wore  general  than  the  law 
that  contact  with  an  objeet  causee 
nensation,  linos,  for  aught  ns  know, 
the  change  in  the  nerve  may  equally 
taki:  place  when,  from  a  counteracting 
cause,  aa,  for  instance,  strong  mental 
eicltement,  the  sansation  does  not 
follow;  OS  in  a  battle,  where  wounds 
are  sometime*  reot-ived  without  any 
consciousness  of  receiving  them.  And 
ogiun,  the  hiwthat  change  in  the  state 
of  a  nerve  produoea  sensation,  is  more 
general  than  the  law  that   contact 


with  an  obji^et  produces  sensation  ; 
equally  followa 
tno  cnangB  m  me  nerve  when  noft 
produced  by  contact  with  an  object, 
but  by  some  other  cause  ;  as  in  tlm 
well-known  casa  ^ehen  a  person  ytbo 
has  lost  a  limb  feels  the  1 
tion  which  he  has  been  acuustoiped  ta 
coll  a  pain  jn  tlie  limb. 

Kot  only  ore  the  lawa  of  n 
mediate  sequence,  into  which  tha  laiv 
of  a  remnta  sequence  is  resolved,  laws 
of  greater  Beoarality  than  that  law  is, 
but  (as  a.  consequence  uf,  or  rather  as 
implieil  in,  their  greater  generality} 
they  are  mom  to  ha  relied  on  ;  there 
are  fewer  chanoes  oE  their  being  ulti- 
mateiy  found  not  to  be  universally 
true.  From  the  moment  when  tha 
sequence  o£  A  and  C  ia  shown  not  to 
be  immediate,  but  to  depend  pn  an 
intecvauing  phenomenon,  thep,  haw 
ever  constant  and  invariable  tha  bbt 
quence  of  A  and  C  has  hitherto  been 
founii,  poaaibilitiea  arisa  of  its  failure, 
exceeding  those  which  can  efFect  eithet 
nf  the  more  inimeiliate  sequences,  A, 
B,  and  B,  0.  Tha  tendency  of  A  to 
produce  C  inay  be  defeated  by  what- 
ever is  capable  of  defeating  either  the 
tendency  of  A  to  produce  B,  or  the 
tendency  of  B  to  produce  C ;  it  is 
therefore  twice  as  liahlu  to  failure  as 
either  of  tbostt  mora  elementary  ten- 
dencies i  and  the  generalisation  that 
A  is  always  folloived  by  G,  is  twiee 
(19  likely  to  be  ftund  erniueous.  And 
ao  of  tlio  converse  generalisattOD,  that 
0  ia  always  preceded  and  caused  by 
A  }  which  will  be  erroneous  not  only 
if  there  should  happen  to  be  a  second 
immediate  mode  of  production  of  C 
itaeli,  but,  moreover,  if  there  be  a 
second  mode  nf  produotion  of  B,  the 
immediate  antecedent  of  0  in  tha 
sequence. 

The  resolution  of  the  one  generalisn- 
tionintotheother  two  not  onlf  shows 
that  there  are  poasibla  limitations  of 
the  former,  from  which  its  two  ele- 

where  these  are  to  be  looked  for.  As 
soon  as  we  know  that  B  intervene:) 
between  A  and  O,  we  also  know  that  U 


there  be  cases  in  tvbich  the  Fiequeaci 
irf  A  Mid  0  does  not  hold,  these  an 
most  likely  to  be  found  by  studying 
tile  ofiecta  iir  the  conditions  uE  tlia 

It  a[^)ears,  then,  thnt  in  the  secon'I 
of  the  three  mudea  in  which  a  law 
may  be  resolved  into  other  laws,  thi 
latter  ace  more  general,  that  is,  ex 
tend  to  more  oases,  and  are  also  less 
likely  to  require  liautatiun  from  t:ub- 
sequent  experience,  than  the  law 
■which  they  serve  to  eiplain.  They, 
are  more  nearly  unconditional ;  they 
Are  defeated  by  fewer  contingenc'es  ; 
they  are  a,  nearer  approach  to  the 
universal  truth  of  nature.  The  same 
obaervBtioiiB  are  Bttll  more  evidently 
true  with  regard  to  the  first  of  the 
three  modes  of  resolution.  When 
the  law  of  an  effect  of  combined 
fnrces  is  resolved  into  the  separate 
laws  of  the  causes,  the  nature  of  the 
case  implies  that  the  law  of  the  effect 
19  less  general  than  the  law  of  any 
the  causes,  since  it  ouly  holds  when 
they  are  combined  ;  while  the  law  of 
any  one  of  the  causes  holds  good  both 
then,  and  also  when  that  cauee  act« 
apart  froni  the  rest.  It  is  also  loi 
fest  that  the  complex  law  is  liabli 
be  oftener  unfulfilled  than  any 
of  the  simpler  laws  of  which  it  is  the 
result,  eince  every  contingency  which 
defeats  any  of  Uie  laws  prevents  sa 
much  of  the  effect  as  depends  on  it, 
and  thereby  defeats  the  complex  law. 
The  mere  rusting,  for  example,  of  some 
small  part  of  a  great  inaohine,  often 
BufBcea  entirely  to  prevent  the  effect 
which  ought  to  result  from  the  joint 
action  of  all  the  parts.  The  law  of 
the  effect  of  a  combination  of  causes 
is  always  Bubjeot  to  the  whole  of  the 
negative  conditions  which  attach  to 
the  action  of  all  the  causes  severally. 

There  is  another  and  an  eijually 
strong  reason  why  the  latv  of  a  com  - 
plex  effect  must  be  less  general  than 
the  laws  of  the  causes  which  conspire 
to  produce  it.  The  same  causes,  act. 
ing  aoourding  to  the  same  laws,  and 
differing  only  in  the  proportions  in 
which  they  are  combined,  often  pro- 


duce effects  which  difTer  not  merely 
in  (quantity,  but  in  kind.  The 
bination  of  a  centri]>etal  with  a 
jectile  force,  in  the  proportions  which 
obtain  in  all  the  [Janets  and  a 
lites  of  our  solar  system,  gives  tii 
an  elliptical  motion  ;  but  if  the  ratin 
of  the  two  forces  to  each  other  were 
sh'ghtly  altered,  it  is  demonstrated 
that  the  motion  produced  would  be 
in  a  circle,  or  u  [jarabola,  or  an  hyper- 
bola; and  it  is  thought  that  in  the 
ease  of  some  comets  one  of  these  is 
probably  the  facL  Yet  the  law  of 
the  parabolic  motion  would  be  re- 
solvable into  the  very  same  simplo 
laws  into  which  that  of  the  elliptical 
motion  is  resolved,  namely,  the  law 
of  the  permanence  of  reotiliueal  mo' 
tion  and  the  law  of  gravitation.  If, 
therefore,  in  the  course  of  ^es,  some 
circumstance  were  to  manifest  its<  " 
which,  without  defeating  the  law 
either  of  those  forces,  should  merely 
alter  their  proportion  to  one  another,  ' 
(such  as  the  shock  of  some  solid  body, 
or  even  the  accunmlating  effect  uf 
the  resistance  of  the  iiudium  in  whiiA 
astronomers  have  been  led  to  but 
that  the  motions  of  the  heavenly 
bodies  take  place,)  the  elliptical  mo- 
tion might  b«  changed  into  a  motion 
in  some  other  conic  section ;  and  the 
complex  law  that  the  planetary  n 
tions  take  place  in  ellipses  would  be 
deprived  of  its  universality,  though 
the  discoveiy  would  not  at  aU  detract 
from  the  universality  of  the  simpler 
laws  into  which  that  complex  law  is 
resolved.  The  law,  in  short,  of  eaoh 
of  tho  concurrent  causts  himains  the 
same,  however  their  collocations  may 
vary ;  but  the  hiw  of  their  joint  effect 
varies  with  every  difference  in  •■- 
colllX^ationH.  There  needs  no  i 
to  show  how  much  more  general  the 
elementary  laws  must  be  than  any  of 
the  complex  laws  which  are  derived 
from  them. 

_   ,.  Besides  the  two  modes  which 

have  been  treated  of,  there  is  a  third 

ikIc  in  which  lavrs  are  resolved  into 

w  onothtr  ;  and  in  this  it  \e  self 
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dent  thnt  they  are  resolvod  into  laws 
more  general  thaa  themEelres. 
third  mode  is  the  labtumptlon  (as  i  t  hiu 
been  called)  of  one  law  un<ler  aDother, 
oc  (what  coniHs  to  the  same  thing) 
the  gathering  up  of  several  laws  into 
one  more  general  law  which  includes 
them  till.  Tlia  moat  splendid  ei- 
ample  of  this  operation  waa  when 
terrestrial  gravity  and  the  central 
foToe  of  the  Bolar  svatem  were  brought 
tf^ther  under  the  general  law  of 
gravitation.  It  had  been  proved  an- 
tecedently that  the  e&rth  and  the 
oUier  planets  tend  to  the  sun  ;  and  it 
had  been  krfbwn  from  the  earliest 
times  that  terrestrial  bodies  tend  to. 
wocdH  the  eartii.  These  were  similar 
phenomena ;  and  to  enable  them  both 
tu  be  subsumed  under  one  law,  it  was 
only  necessary  to  prove  that,  m  the 
eRecta  were  similar  in  quality,  so  alto 
they,  as  to  quantity,  conform  to  the 
same  rules.  This  wna  first  shown  to 
be  tnie  of  the  moon,  which  agreed 
with  terreatriat  objects  not  only  in 
tending  to  a  centre,  hut  in  the  fact 
that  this  centre  woa  the  earth.  iTie 
tendency  of  the  moon  towards  the 
eartii  being  aaoertained  to  vary  aa 
the  inverse  square  of  th»  distance,  it 
was  deduced  from  this,  by  direct  cal- 
culation, that  if  the  mnon  were  sa 
near  to  the  earth  aa  terrestrial  objecta 
are,  and  the  acquired  force  in  the 
direction  of  the  tangent  were  aua- 
pended,  the  moon  would  fall  towanls 
the  earth  through  exactly  aa  many 
feet  in  a  second  as  those  objecta  do 
e  of  their  weight.  Hence 
ence  w:m  irreaistibie  that  the 
10  tends  to  the  earth  by  vir- 
tue of  ita  weight,  and  tliat  the  tu'o 
phenomena,  the  tendency  of  the  moon 
to  the  eartti  and  the  tanilency  of  ter- 
restrial objects  to  the  earth,  being 
not  only  eimilar  in  quality,  but,  when 
in  the  same  ciitsumatances,  identical 
in  quantity,  are  casaa  of  one  and  the 
BBme  law  of  causation.  But  the  ten- 
dency of  the  moon  to  the  earth,  and 
the  tenduncy  of  the  earth  and  planets 
to  the  aon,  were  already  known  to  bo 
cases  of  the  eame  law  of  cauiiation : 


ti^e  infei 


and  thus  the  law  of  all  these  ten- 
dencies and  the  law  of  terrestrial 
gravity  were  recognised  aa  identical, 
and  were  subsumed  under  one  general 
law,  that  of  gravitation. 

In  a  similBr  manner,  the  laws  of 
magnetic  phenomena  have  more  re- 
cently been  subeitmed  under  known 
laws  of  electricity.  It  is  thus  that 
the  moat  general  lawn  of  nature  are 
usually  arrived  at :  we  mount  to  them 
by  Bncceaaive  atepa.  for,  to  arrive 
by  correct  induction  at  laws  wliich 
hold  under  such  an  immense  variety 
of  circnmstancGS,  laws  so  general  aa 
to  be  independent  of  any  varieties  of 
space  or  time  which  wo  are  able  to 
observe,  requires  for  the  mont  part 
many  distinct  sets  nf  experiments  or 
observationa,  conducted  at  different 
times  and  by  different  people.  Ono 
part  of  the  law  a  first  aacertoined, 
afterwards  another  port :  one  set  of 
observatinUB  teaches  us  tjiat  the  law 
holds  'good  under  some  condiUons, 
another  that  it  holds  ^ood  under 
other  conditioiiH,  by  combining  wliich 
observations  we  find  that  it  holds 
good  under  conditions  much  mora 
™l,  or  even  universally.  The 
general  law,  in  this  case,  is  literally 
"le  sum  of  all  the  partial  ones;  it 
a  recognition  of  the  same  sequence 
different  seta  of  inataueea,  and 
ay,  ill  fact,  be  regoi'deil  as  merely 
le  step  in  the  process  of  elimination. 
The  tendency  of  bodies  towards  one 
another,  which  we  now  call  gravity, 
had  at  first  Ijeen  observed  only  on  the 
earth's  surface,  where  it  manifested 
itself  only  aa  a  tendency  of  all  bodies 
fawarda  the  earth,  and  might,  there- 
fore, be  ascribed  to  a  peculiar  pro- 
perty of  tlie  earth  itself:  one  of  the 
circumstances,  namely,  the  proximity 
of  the  earth,  bad  not  been  ebminated. 
To  eliminate  this 
quired  a  fresh  set 
other  parts  of  th[ 
we  could  not  onrseives  create  ;  anu 
though  nature  hod  created  them  for 
ua,  we  were  ploced  in  very  unfavour- 
able circumstances  for  observing  them. 
To  niako  these  i>\)Bei;sBA;vjivsWS.-wAMi- 
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nlly  to  the  lot  til  a  dillerenl  aet  of 
peTBons  from  those  who  etudied  ter- 
ii^trial  phenomena,  and  liad,  indeed, 
lieen  >  matter  o[  grrat  inteiest  at  a 
t'luiG  when  the  idea  al  exjilBming 
celestial  facta  bj  terreBtrlal  laws  was 
kioked  u]X)n  as  the  cunfuundlilg  ot  an 
IiidefeaBible  distjnction.  When,  bovi- 
t-yer,  the  celestial  motionB  were  ao- 
cllrfttely  asoertained,  and  the  dednn- 
tive  pi'ooegBBB  performed,  from  which 
it  ftiipeared  that  their  laws  And  (huee 
of  teiTestrial  gravity  correspondBd, 
thoee  celestial  obsBrvatiotia  bEcame  a 
set  of  iusbuices  whiuh  exactly  elitiiln- 
nted  the  aireumatanoe  of  proximity  to 
the  earth,  and  prored  that  in  the 
original  case,  that  of  terrentrial  ob- 
ject), It  wftB  nob  the  earth,  as  BiTch, 
that  oauaad  the  motion  or  the  prea- 
Rare,  bat  ttiu  circumstance  common 
to  that  case  with  ths  celestial  in- 
sCancss,  namely,  the  prcseuoe  of  some 
great  body  within  certain  limits  uf 
diatance. 

S  6,  There  are,  then,  three  modes 
of  explaining  lawn  of  causation,  or, 
which  Ib  the  aitnie  thing,  resolving 
them  intu  other  laws.  First,  when 
the  law  of  an  effect  of  combiaed 
causes  is  resolied  Into  the  separate 
luwB  uf  the  causes,  together  with  the 
fact  of  their  combinaUou.  Secondly, 
when  the  law  whieii  connects  any  two 
links,  not  proximate.  In  a  chain  ot 
etiUsatioii,  IS  iBSulved  Into  th^-laws 
which  connect  each  with  the  inter- 
mediate links.  Both  uf  these  are 
cases  of  resulving  one  law  into  two 
<ir  more ;  in  the  third,  two  oC  more 
nre  resolved  into  one :  when,  after 
the  law  has  been  shown  to  hold  good 
in  several  different  classes  of  coses, 
Wc  decide  that  what  is  true  in  each 
tif  these  classes  of  cases  is  true  under 
pome  more  neneral  supposition,  ooii- 
Blsting  of  what  all  thuso  clasBCS  of 
,cases  have  in  cfimmon.  We  may 
liere  remark  that  this  last  operation 
inralves  none  of  the  uncertainties  at- 
teniUnt  On  induction  by  the  Method 
uf  A^emeut,  sincit  we  need  not 
/«j3t  the  result  to  be  esten-Jed  bv 


of  infe 

different  from  those  by  the  compari- 
son of  which  it  was  engenderetl. 

In  all  these  three  processes,  law! 
are,  as  we  have  eeen,  resolved  into 
laws  mote  general  than  themMlvel  | 
laws  extending  to  all  the  cases  whi«h 
the  former  extended  to,  and  others 
besides.     In  the  flrst  two  modes  they 
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ill  other  words,  more  universtUy 
true  than  thenissl  les  ■  they  ore,  M 
fact,  proved  not  to  be  tbemsalm 
laws  of  nature,  the  character  of  wMoB 
is  to  be  universally  true,  but  rcMlU 
of  laws  of  nature,  wliioh  may  be  only 
true  oonditionally,  and  for  the  most 
part  No  difference  of  this  sort  Biists 
in  (he  Ihird  ease,  since  here  th« 
partial  laws  are,  in  fact,  the  very 
same  law  as  the  general  one,  and  any 
exception  to  them  Would  ba  OD  Bloep- 
tion  to  it  too. 

By  nil  the  three  processes,  the 
rangeof  dednctive  science  Is  extended; 
since  the  laws,  Ihtu  resolved,  may  be 
thenceforth  deduced  demonstratively 
from  the  laws  into  which  they  are 
resolved.  An  alreoily  remarked,  the 
same  deductive  proceSB  which  proves 
a  law  or  fact  of  causation  it  unknown, 
serves  to  explain  it  when  known. 

The  word  explanation  is  here  oaed 
in  Its  phikw<^hical  sense.  What  li 
called  explaining  one  law  of  natnn  by 
another,  ix  but  substituting  one  myt- 
tcry  for  another,  and  does  nothing 
to  render  the  general  eonrsoot  natnre 
other  than  mysterlaus  t  we  can  no 
mora  assign  a  wA^  for  ths  ntostelteO- 
sivB  laws  than  for  the  partial  ones. 
Thti  explanation  may  subetituta  ft 
mystery  which  has  become  familiar, 
and  bos  grown  t«  leem  not  mysterloUi^ 
for  one  which  is  still  strange.  And 
this  is  the  meaning  of  explanation,  in 
common  parlance.  But  the  procews 
with  which  we  are  here  concerned 
often  does  the  very  contrary :  It  re- 
solves a  phenomancni  with  which  ve 
are  familiar  into  one  uf  which  we 
previously  knew  little  or  nothing  ;  lis 
when  the  common  foot  of  the  faU  at 
heni'v  bfBjfe  was  resolved  into  tite 


tcndenoy  of  alt  particles  a!  iBStter  to- 
wnrds  one  another.  It  niiiali  be  kDpt 
conatsntlj  in  view,  therefore,  tbat  in 
BoiencE,  those  who  Bpeiik  of  explain- 
ing any  phenrtnienon  raeniii  (of  snould 
mean)  polnlaiig  out  not  Some  more 
famlllttf,  but  merelT  Bomrt  more  gene- 
ral phenomenon,  of  which  it  is  >  par- 
tinl  cxeinplificatioD  ;  or  Some  lawn  of 
cBUBHtion  which  produce  it  bj  their 
joint  or  fnicceulve  action,  and  from 
which,  therefoTB,  Its  condition!!  may 
lie  determined  deducti*elj.  Every 
■UEh  oueratloii  briti^  ua  a  l^tep  Deairer 
towilrda  answering  the  queetion  whicb 
was  etaled  in  a  previous  chaptier  tu 
comprthending  the  whole  problem  of 
tbe  inveatigittionof  Ratute,  viz.  Whnt 
are  the  fewest  aasnmptions,  which 
being  granted,  the  order  of  natu 
il  exiKta  would  be  the  result  ?    What 


ing  in  nature  could  be  deduced  t, 
The  laws,  thus  eiplained  or 
solved,  tie  Bonietlmea  eald  to  be 
e/iwutiid  far ;  but  the  expression  is 
inoorrect,  if  taten  to  mean  anything 
mora  than  what  has  been  already 
staled.  In  uiindH  not  habituated  to 
uccurate  thinking,  there  is  often 
confused  notion  that  the  general  laws 
are  the  taaia  of  the  partial 
that  the  law  of  general  gravi 
for  ejiample,  causes  the  pbeno 
of  the  (all  of  bodies  to  theearth. 
ti)  assert  this  would  be  n  misi 
tbe  worJ  cause  ;  terrestrial  gravity  ^* 
not  un  effect  of  general  gravitation, 
but  a  catt  of  it ;  that  is,  one  kind  of 
the  particular  instances  iu  whicb  thai 
general  law  obtains.  To  account  foi 
B  law  of  nature  means,  and  enn  mean, 
nothing  more  than  to  assign  othei 
laws  more  general,  together  with  col- 
locations, which  laws  and collocatiom 
being  supposed,  the  partial  law  fol. 
1  rWB  without  any  additional  suppoai- 
t'mi. 


CII.iPTEIl  XUI. 


^    r.  Tee  most  striking  example 

which  the  history  of  science  presents 

of  the  explanation  of  laws  ot  cauaii- 

and  other  uniformltiBs  of  sequence 

ing  special  phenomena,  by  resolv- 

them  into  laws  of  greater  stiu- 

pllcity  and  generality,  Is  the  great 

Newtonian  generailsatinn'.  respecting 

which  typical  instance  so  much  having 

already  been  said.  It  ia  miHioient  tu 

call  attention  to  the   great  niitnber 

variety  of  the  special  obsetveil 

uniformities  which  are  in  this  case 

Bccoimted   for,   either    as    particular 

es,  or  as  consequences  of  one  very 

iple  lav  of  nniversal  nature.    Tlie 

simple  fact  of  a  tendency  of  every 

particle  of  matter  towards  every  other 

particle,    varying   inversely    as    the 

square  of  the  distance,  explains  the 

fall  of  bodies  to  the  earth,  the  revoln- 

ns  of  the  plnnets  and  satellites,  the 

itions  (so  far  ns  known]  of  comets, 

and  all  the  various  regularities  which 

have  been  observed  in  these  special 

phenomena ;   such  as    the  elliptical 

orbits,  and  the  variations  from  exact 

ellipses ;   the  relation  betn-ecn    tlie 

solar  distances  of  the  planets  and  the 

duration   of    their  revolutions;    the 

preceBsion    of   tlie    equinoxes ;    the 

tides,  and  a  vast  number  of  minor 

astronomical  truths. 

Mention  has  alsa  been  made  in  tha 
preceding  chapter  of  the  explanation 
of  the  plienomena  of  majpetism  from 
laws  of  electndty ;  the  special  laws 
ol  magnetic  agency  having  been  affi- 
liated by  deduction  to  observed  laws 
of  electric  action,  in  which  they  hava 
ever  since  been  considered  to  be  in' 
eluded  as  special  eases.  An  example 
not  so  complete  in  itself,  but  even 
more  fertile  in  ODnsequences,  having 
been  the  starting-point  of  the  really 
BcientiGo  study  of  physiology,  is  tha 
affiliation,  commenced  by  Bichat,  altd 
carried  on  by  auhsequent  biolugista, 
cf  the  iirwiicrtila  o\  ttvcVATi-j  uf!.™si 


J 


In  the  elementnry  propertieB  of  the 
tLBeues  ioto  which  they  are  BDntoiiii- 
cailly  decotnpoaed. 

Another  atrikine  instance  is  af- 
forded by  Dalton^s  gencralitution, 
coimnonlj  known  na  the  atomio  theory. 
It  bad  been  known  from  the  Tcry 
cDiDincnceiiieiit  of  Accumte  chemical 
oliservation,  that  any  two  bodiea  com- 
bine chemically  with  line  auother  iu 
only  ft  certain  number  of  proportions  ; 
but  those  pcoportiona  were  in  each  case 
exprcBiied  by  a  percenta^^c — so  many 
parts  (by  weight)  of  each  ingredient, 
in  loo  of  the  compound,  (say  35  and 
n,  Craction  of  one  element,  64.  and  a 
fraction  of  the  other :)  in  which  mode 
of  Btatement  no  relation  was  per- 
ceived between  the  proportion  in 
which  a  giveu  elament  combined  with 
QDfl  BQbBtauce,  and  that  in  which  it 
combines  with  others.  The  great 
step  made  by  Dalton  consisted  iu 
perceiving,  that  a  unit  of  weight 
might  be  established  for  each  sub- 
stance, such  that  by  supposing  the 
substance  to  enter  into  all  its  cnm- 
binatians  in  the  ratio  either  oE  that 
unit,  or  of  some  low  multiple  of  thut 
unit,  all  the  different  proportions, 
previoTialy  expressed  by  percentages, 
were  found  to  result.  Thus  I  being 
assumed  as  the  unit  of  hydrogen,  if  8 
were  then  taken  as  that  of  oxygen, 
the  combination  of  one  unit  of  hydro- 
gen with  one  unit  of  oxygen  would 
produce  the  exact  proportion  of  weight 
between  the  two  substances  which  is 
known  to  exist  In  water;  the  com- 
bination of  one  unit  of  hydrogen  with 
two  unitB  of  ojyijen  would  prodnoe 
the  proportion  which  exists  in  the 
otlicr  compound  of  the  same  two  ele- 
ments, colled  peroxide  of  hydrc^cu  ; 
and  the  combinations  of  hydrogen 
and  of  oxygen  with  all  other  sub- 
stances would  correspond  with  the 
«u[^io9ition  that  those  elements  enter 
into  combination  by  sin^e  units,  or 
twos,  or  threes,  of  the  numbers  as- 
signed to  them,  I  and  8,  and  the  other 
BtuiBtances  by  ones  or  twos  or  threes 
of  other  determinate  numbers  proper 
tu  each.     The  rciiult  is  that  a  table 


of  the  equivalent  numbers,  or 
they  are  called,  atomic  weights,  of  all 
the  elementary  substances,  oompriBHS 
in  itself,  and  scientifically  explains, 
all  the  proportions  in  which  any  sub- 
stance, elementary  or  compound,  is 
found  capable  of  entering  into  chemi- 


cal c 


with  a 


§  a.  Some  interesting  cases  of  the 
explanation  of  old  uniformities  by 
newly  ascertained  laws  are  afforded  by 
the  researches  of  Professor  Graham. 
That  eminent  chemist  was  the  first 
who  drew  attention  to  the  distinction 
which  may  be  made  oE  all  substances 
into  two  dosses,  termed  by  him  crys- 
talloids and  colloids  ;  or  rather,  of  all 
states  of  matter  into  the  crystalloid, 
and  the  colloidal  states,  fur  many 
substances  ore  capable  of  existing  iu 
either.  When  in  the  colloidal  state, 
their  sensible  properties  are  very  dif- 
ferent from  those  of  the  same  anb- 
staUGS  when  crystallised,  or  when  ill 
a  state  easily  susceptible  of  crystal- 
lisation. Colloid  aubstauees  pans  with 
extreme  difficulty  and  slowness  into 
the  crystalline  state,  and  are  ex- 
tremely inert  in  all  the  ordinary 
chemical  relations.  Substances  in 
the  colloid  state  are  almost  always, 
when  combined  with  water,  more  or 

prominent  examples  of  the  state  are 
certain  animal  and  vegetable  sub- 
stances, particularly  gelatine,  albu- 
men, starch,  the  gums,  caramel,  tan- 
nin, and  some  others.  Among  sub- 
stances not  of  organic  origin,  the  most 
notable  instances  are  hydrflted  silicio 
acid  aiidhydratedotumina,  with  other 
metallic  peiuxides  oE  the  alumiaouii 

Xuw  it  is  found,  thnt  while  collmdal 
substances  are  easily  penetrated  by 
water,  and  by  the  solutions  of  ciys- 
talhiid  Bubstanoea,  they  arc  very  little 
penetrable  by  one  another  1  which 
enabled  Professor  Grnham  to  iQtro- 
a  highly  effective  process  (termed 
dialysis)  for  se]>arating  the  crystalloid 
Bubataucea   contained   in   any  liquid 
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mixture,  by  passing  them  Ihrongh  a 
thin  septum  of  ccillrjidal  matter,  which 
dues  not  Buffer  nnjthing  colloiiial  to 
JMO,  or  Buffers  it  only  in  very  minute 
qniuitity,  This  property  ol  ooUuida 
enabied  Mr.  Grahsm  to  ■qconut  for  a 
nuuiber  of  spedol  resulti  of  obaervn- 
tion  not  previously  expluned, 

For  iuBtauce,  "while  soluble  cryn- 
talliiid*  are  alirayii  highly  sajiid, 
euluble  collnidn  are  singularly  in- 
sipid," ■«  mit^ht  bo  expected;  for,  ob 


the) 


oftl 


of  the  palate  "are  probably  pruteeted 
by  a  cvlhiidal  nicmbnuie,"  impenne- 
able  to  other  colloids,  a  ci)lli)id,  wlien 
tasted,  probably  never  reaohes  thcae 
nerveK  Again,  "it  hoe  been  observed 
that  vegetable  gum  is  not  digenCed  in 
the  itouiach  ;  tbe  coats  of  that  organ 
dialyse  the  soluble  food,  ahaorbing 
crystallinJs,  and  rejecting  all  col- 
loids." One  of  the  uiyeterious  pro- 
cesses accompanying  digestion,  the 
secretion  of  free  uiuriatio  aeid  by 
tho  coats  of  the  stomiich,  ubtnins  a 
probablu  hypothetical  explanation 
through  the  same  law.  finally, 
niuah  light  is  thrown  npon  the  ob- 
served phenomena  of  osmose  (the 
passage  of  fluids  outward  and  inward 
through  animal  membranes)  by  the 
Fact  that  the  menitiroues  are  colluidal. 
In  cansequenoe,  the  water  aud  saline 
solutions  contained  in  the  animal 
body  pass  rosily  and  rapidly  througli 
the  membranes,  while  the  eubstoncei 
directly  applicable  to  nntrition,  which 
are  mostly  colloidal,  ace  detained  by 

The  property  which  salt  possesses 
of  preserving  animal  substances  from 
putrefaction  is  resolved  by  Liebig  int» 
two  more  general  laws — the  strong 
attraction  of  salt  for  water,  and  the 
necessity  of  the  presence  of  water  as 
a  condition  of  putrefaction.  The  in- 
termediate phenomenon  which  is  in- 
terpolated between  the  remote  cause 

'  ndi  Uemoir  by  Thomu  Oiaham. 
F.B.8.,  Miutor  of  tho  Mint,  "On  liquid 
mmWim  AppHed  to  AnslyiLj;"  in  tbo 
PbilamgiU'ral  Tranutelimt  for  iBfis,  "■- 
printed  in  tlia  Jonraal  af  thi  clitMiail 
fliKittif,  and  o^lou  H-'piirutoly  110  -1  p-iniphlut. 


and  the  effect,  can  here  be  nut  merely 
inferred  but  seen  ;  for  it  is  a  fuinilliu> 
faat,  that  flesh  upon  which  salt  haij 
been  thrown  is  speedily  found  swim- 
ming in  brine. 

The  second  of  the  two  facton  (an 
they  may  be  termed)  into  which  the 
preceding  law  bos  been  resolved,  the 
necessity  of  water  to  putrefoction, 
itself  affords  an  additional  example 
of  the  Resolution  of  Laws.  The  law 
itself  is  proved  by  the  Method  of  Dif- 
ference, since  flesh  completely  dried 
and  kept  in  a  dry  atmosphere  dixa 
not  putrefy  ;  as  we  see  in  the  case  oE 
dried  provisiona,  and  human  bodies 
in  very  diy  climates.  A  dednctive 
eiplanation  of  this  same  law  re- 
sults from  Liebig's  speculations.  The 
putrefaction  of  animal  and  other  axo- 
tised  bodies  is  a  chemical  process,  by 
which  they  are  gradually  dissipated 
in  a  gaseous  form,  chiefly  in  that  of 
carbonie  acid  and  ammonia  ;  now  to 
convert  the  carbon  of  the  animal  sub- 
stance into  carboHic  acid  requires  oxy- 
gen, and  to  convert  the  azote  into 
ammonia  requires  hydrogen,  which 
ore  the  elements  of  water.  The  ex- 
treme rapidity  of  the  putrefaction  of 
a£otised  substances,  compared  with 
the  gradual  decay  of  non-azutised 
bodies  (such  as  wood  and  the  like) 
by  the  action  of  oiygen  alone,  he 
explains  from  the  general  law  that 
BUbstanoes  are  much  more  easily  de- 
composed by  the  action  of  two  dif- 
ferent affinities  upon  two  of  tliejr  ele- 
ments than  by  the  action  of  only  one. 

S  3.  Among  the  many  important 
properties  of  the  nervous  system  which 
have  either  been  linit  discovered  or 
strikingly  illustrated  by  Dr.  Brown- 
Sequard,  I  select  the  ntisx  influence 
of  the  nervous  system  on  nutrition 
and  secretiun.  By  reflex  nervous 
action  is  meant  action  which  one  part 
of  the  nervous  system  exerts  over 
another  part,  without  any  interme- 
diate action  on  the  brain,  and  oon- 
aequently  without  consciousness  i  or 
which,  if  it  does  pass  through  the 
brain,  at  kaiat  v™*"=^*  ** '=**^'^  ™-" 
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ileppudently  of  tho  vftIL  There  are 
iiianj  experimenta  which  jirave  thut 
irritatiun  u!  a  nerve  in  oae  part  ul 
ths  body  may  lu  this  uiBDner  exoite 
powerful  action  in  another  port ;  fur  ■ 
example,  fuud  injooted  into  the  «tu- ' 
innoh  through  n  divided  cegophagQii 
neverthnleaB  produces  seoretlon  of 
naltvit ;  ivarm  water  injected  into  the 
bowels,  and  various  uthor  irrltaCiaim 
of  the  luiver  intestines,  have  beHD 
found  to  excite  seoretiau  of  the  mutrio 
juice,  and  bo  forth.  The  rei^ity  of 
tliH  power  being  thus  proved,  its 
iv'g'ency  explains  a  great  Tariety  of 
npparentlj  anomalous  phenomena,  of 
which  I  select  the  foUowing  from  Dr. 
Brown-S^uard's  LfCtmii  on  lh»  JVw- 
ma>  SgUem  :— 

The  prodactimi  of  (ears  by  Irrita- 
tation  of  the  eye,  or  of  the  muanis 
membrane  of  the  noss. 

The  Becretions  of  the  eye  and  nose 
incKas&d  by  exposure  of  other  parts 
of  the  body  to  cold. 

Inflaiiiuiatiun  of  the  eye,  eepociDlly 
when  of  trnumatio  origin,  very  fre- 
ituently  excite«  a  nimilar  affection  in 
the  other  pye,  which  msy  be  oUi'ed 
by  section  of  the  interveuing  nerve. 

Loss  of  sight  sometimes  produced 
by  neuralgia ;  and  has  been  known 
to  be  at  once  cured  by  the  extirpation, 
for  instaiiCB,  of  a  carious  tooth, 

Even  cataract  hiu  been  produced 
in  a  healthy  eye  by  cataract  in  the 
other  eye,  or  by  neuralgia,  or  by  a 
wound  of  the  frontal  nerve. 

The  well-known  phenomenon  of  a 
sudden  stoppage  of  the  heart's  ac- 
tion, and  consequent  death,  produced 
by  Irritation  of  some  of  the  nervous 
extremities,  e.^.,  by  drinking  very 
cold  water,  or  by  a  blow  on  the  ab- 
domen, or  other  sudden  excitation 
of  the  abdominal  sympathetic  nerve, 
though  this  nerve  may  be  irritated 
to  any  extent  without  stopping  the 
heart's  action  If  a  section  Iw  uiade  oE 
the  communicating  nerve*. 

The  extraordinary  effects  produced 
on  the  Internal  organs  by  an  extensive 
Lui-u  on  the  surface  of  the  body,  uoti- 
bistiii^  of  violent  iiiflamiiiatiun  of  the 


tissues  of  tile  abdoineti,  dheat,  or 
head,  which,  when  death  ensues  from 
this  kind  of  injury,  is  one  of  the  moat 
frequent  causes  of  it. 

Paralysis  and  anffisthenia  of  one 
part  of  the  body  from  neuralgia  in 
nniither  part  i  and  musoular  atrophy 
fiom  neuralgia,  even  when  there  is 
no  paralysis. 

Tetanus  produced  by  thb  lesion  of 
a  nerve]  Dr.  Brown- I^i^iuard  thinks 
it  highly  probable  that  hydcophobia 
is  a  phenomenon  of  a  similar  imtiirB. 

Morbid  changes  in  the  nutrition  of 
the  brain  and  spinal  cord,  manifest' 
ing  themselves  by  epUepsy,  choreic 
hysteria,  and  other  diseaseH,  ocea- 
sioned  by  lesion  of  some  of  the  ner- 
vous tixtremities  in  remote  places,  as 

bones,  and  in  some  cases  even  by  Vtrf 
slight  irritations  of  the  skin. 

the  foregoing  and  similar 
may  see  the  importance, 
when  a  law  of  nature  previously  nn- 
known  baa  been  brought  to  light,  or 
when  new  light  baa  been  thrown  upon 
a  known  law  by  experiment,  of  ex- 
ainiuing  all  lamee  which  preseut  the 
conditions  necessary  for  bringing  that 
law  into  action  ;  a  process  fertile  in 
<lemonstTationB  of  special  laws  pre- 
viously unsuspected,  and  explanations 
of  otheiB  already  empirically  known. 
For  instance,  Faraday  discovered 
by  experiment  that  voltaic  electricity 
coidd  be  evolved  from  »  natural  may- 
net,  provided  a  oondncting  body  were 
set  in  motion  at  right  angles  to  tha 
direction  of  the  magnet ;  sjid  this  be 
found  to  hold  not  only  of  small  mag- 
nets, bnt  of  that  RTeat  ma){nat,  tho 
earth.  The  law  being  thus  letab- 
lished  experimentally  that  electricity 
is  evolved  by  a  magnet  and  a  con- 
ductor moving  nt  right  angles  ta  the 
direction  of  its  poles,  we  may  now 
look  out  for  fresh  instances  ill  which 
these  conditions  meet.  Wherever  a 
conductor  moves  or  revolves  at  ritflil 
angles  to  the  direction  of  the  earba's 
luoguetio  poles,  there  we  may  expect 
an   evolution  of   tkctriuity.     In   the 
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liortibetii  iregions,  wher§  the  polar 
direotioii  is  nearly  |)erpe&dicUlM  %6 
the  horizon;  all  hoiisoiitAl  motionii  of 
conductors  will  produce  electricity ; 
horizontal  wheels^  for  extii&{de)  made 
of  ttietal ;  likewise  lUl  runnitig  streams 
will  evolve  a  current  of  electricity, 
which  will  circulate  round  them ;  and 
the  air  thus  charged  With  electricity 
may  be  otie  of  the  caused  of  the 
aurora  borealis.  In  the  equatorial 
regions,  on  the  contrary^  upright 
Wkeels  placed  parallel  to  the  equator 
wm  originate  a  voltaio  drcuit,  and 
waterfaUs  will  naturally  become  elec- 
tric 

For  a  second  example ;  it  hsA  been 
proved,  chiefly  by  the  researches  of 
Professor  Graham,  that  gases  have  a 
strong  tendency  to  permeate  animal 
membranes,  and  dilhise  themselves 
thtotigh  the  spaces  which  such  mem- 
branes ehclose,  notwithstanding  the 
predeUce  of  other  gases  in  those  spaces. 
Proceeding  from  this  general  law,  and 
reviewing  a  variety  of  cases  in  which 
gases  lie  contiguous  to  membranes, 
we  are  enabled  to  demonstrate  or  to 
explain  the  following  more  special 
laws :  tst.  The  human  or  animal 
body,  wheli  surrounded  With  any  gas 
not  already  contained  Within  the 
body,  absorbs  it  rapidly ;  such,  for 
instance,  as  the  gases  of  putrefying 
matters :  which  helps  to  explain 
malaria.  2d;  The  carbonic  acid  gas 
of  effervescing  drinks,  evolved  in  the 
stomach,  permeates  its  membranes, 
and  rapidly  spreads  through  the  sys- 
tem. 3d.  Alcohol  taken  into  the 
stomach  passes  into  vapour  and 
spreads  through  the  system  with  great 
rapidity,  (which,  combined  with  the 
high  combustibility  of  aldohol,  or,  in 
other  words,  its  ready  combination 
with  oxygen,  may  perhaps  help  to  ex- 
plain the  bodily  warmth  immediately 
consequent  on  drinking  spirituous 
liquors).  4th.  In  any  state  of  the 
•body  in  which  peculiar  gases  are 
formed  within  it,  these  will  rapidly 
exhale  through  all  parts  of  the  body  ; 
and  hence  the  rapidity  with  which, 
ill  certain  states  of  disease,  the  sur- 


rotihdlng  atmosphere  becomes  tainted* 
5th.  The  putrefaction  of  the  interior 
parts  of  a  carcase  will  proceed  as 
rapidly  aa  that  of  the  exterior^  from 
the  ready  passage  outwards  of  the 
gaseous  products.  6th.  The  exchange 
of  oxygen  and  darbonio  acid  id  the 
lungs  is  not  prevented^  but  rather 
promoted}  by  the  intervention  of  the 
membrane  of  the  lungs  and  the  coats 
of  the  blood-vessels  between  the  blood 
and  the  air.  It  is  necessary,  howerer, 
thai  there  should  be  a  substance  in 
the  blood  with  which  the  oxygen  of 
the  air  may  immediately  combine ; 
otherwise,  instead  of  passing  into  the 
blood,  it  would  permeate  the  whole 
organism  :  and  it  is  necessary  that  th« 
carbonic  add,  as  for^ied  in  the  capil- 
laries, should  also  find  a  substance  in 
the  blood  with  which  it  can  combine ; 
otherwise  it  would  leave  the  body  at 
all  points,  instead  of  being  disohaiged 
through  the  lungs. 

§  5.  The  following  is  a  dedtictioil 
which  confirms,  by  explaining,  the 
empirical  generalisation  that  soda 
powders  weaken  the  human  system. 
These  powders,  consisting  of  a  mix- 
ture of  tartaric  a<;id  with  bicarbonate 
of  soda,  from  which  the  carbonic  acid 
is  set  free,  must  pass  into  the  stomach 
as  tartrate  of  soda.  Now,  neutral 
tartrates,  citrates,  and  acetates  of  the 
alkalis  are  found,  in  their  passage 
through  the  system,  to  be  changed 
into  carbonates  ;  and  to  convert  a 
tartrate  into  a  carbonate  requires  an 
additional  quantity  of  oxygen,  the 
abstraction  of  which  must  lessen  the 
oxygen  destined  for  assimilation  with 
the  blood,  on  the  quantity  of  which 
the  vigorous  action  of  the  human 
system  partly  depends. 

The  instances  of  new  theories  agree- 
ing with  and  explaining  old  empiri- 
cisms are  innumerable.  All  the  just 
remarks  made  by  experienced  persons 
on  human  character  and  conduct  are 
so  many  special  laws  which  the  gene- 
ral laws  of  the  human  mind  explain 
and  resolve.  The  empirical  genetalv- 
sationa  on  YiViV»\k  ^"a  Q\«t^NA»xw%  'A  "^^ 
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uiK  hiivo  UBUftlly  been  founded,  ure 
cimtiniuOly  justified  >nd  ointirmed  on 
the  nne  haud,  or  onrrected  and  im- 
proiad  on  tbe  other,  bj  the  diacavery 
of  the  BimplerBcieiitific  laws  nil  whiiji 
■fioncy  0' 
The  Bffeots 
cpipii,  of  the  VBriouB  niBniires,  uid 
nther  processeB  at  improved  agrioul- 
tjire,  have  been  for  the  fint  time  re- 
Kolved  In  oiir  own  day  infai  known 
UwB  of  chemical  and  organic  action 
by  Davy,  Liebig,  and  .rthere.  The 
proceisea  of  the  medical  art  are  even 
now  mostly  emgiirlcal :  their  efflcocy 
ii  Doncluiled,  in  each  instance,  from  a 
special  and  moat  precariiiun  experi- 
mental gBneralifiation  :  but  Be  science 
advances  in  discovering  the  simple 
laws  of  chemistry  and  ])hysiolDgy, 
progress  is  made  in  ascertaining  the 
intermediate  links  in  the  seri^  of 
phenomena,  and  the  more  general  laws 
on  Vfhich  they  depend;  and  thus, 
while  the  old  processes  are  either  ex- 
ploded, or  their  efficacy,  in  so  far 
at  real,  explained,  better  proctHScs, 
founded  on  the  knowledge  of  proxi- 
mate cauhes.  are  continually  suggested 
and  brougfht  into  use.*  Many  even 
uf  the  traths  of  geometry  were  gene- 
ralisatinDB  from  experience  before 
they  were  deduced  from  tirst  prin- 
ciples. The  quadrature  of  the  cycloid 
is  said  to  have  been  fiist  eRected  by 
ineasnreniEnt,  or  rather  by  weighing 
u  cyoloidal  card,  and  oomparinj;  its 
weight  with  that  of  a  piece  of  Himilar 
card  of  known  dimonsloiis. 

1 6.  To  the  foregoinjj  examples  from 
phjelcal    Bcieace  let  us  add  an  " 
from  mental.     The  following  it 
of  the  simple  laws  of  miiid  :  Idi 
a   pleasurable  or  poiufuL   character 

•  It  wu  Kn  nid  itenenlisation  in  m 
thattlghthuidKgiiigluid  n  lendeiic}'  torrs- 
Tent  ordlHaipubilmiliiiflBninMllim.    Tlii* 
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'  pn  eqnniils  prosBUro,  produced  hj 
I.  Diiiaaor  pirttally  filled  with  nir.  '^- 
prcKure,  by  kcctnua  buck  the  WoaX 


orm  OBsocinliiinH  more  easily  and 
itrongly  than  other  ideas,  tlukt  ia, 
they  become  associated  after  fewer 
repetitions,  and  tbe  aasociation  is 
more  durable.  TTiia  is  an  experi- 
mental law,  grounded  on  the  Method 
rjf  Difference.  Uy  deduction  from 
this  law,  many  of  the  more  spedal  laws 
which  experience  shows  to  exist  among 
particnlnr  mental  phenomena  may  be 
demonstrated  and  explained  r-^the 
.pidity,  for  instance,  with 
gbta  connected  with  wr 
'  our  more  ohvrlibed  ni- 
ticutcd,  and  the  firm  hold 
which  the  facts  relating  to  them  have 
on  our  memory ;  the  vivid  rvobllec- 
tiiin  ne  retain  of  minute  circumstanoes 
which  accompanied  any  object  or  event 
that  deeply  interested  ua,  and  of  the 
times  and  places  in  which  we  have 
been  very  happy  or  very  miserable ; 
the  horror  with  which  We  view  the 
accidental  instrument  of  any  ocour- 
rence  which  shocked  an,  or  the  locality 
where  it  took  plocu,  and  the  pleasure 
we  derive  from  any  memorial  of  pact 
enjoyment  j  all  theae  effects  being 
proportional  to  the  sen.'ibility  of  the 
individual  mind,  and  to  the  consequent 
intensity  of  the  pain  or  pleasure  from 
which  the  asandatioa  originated.  It 
has  been  suggested  by  the  able  writ«r 
of  a  biographtcal  skctoh  of  Dr.  Priest- 
ley in  a  monthly  periodical,*  that  the 
same  elementary  law  of  our  mental 
conslitntion,  suitably  followed  out, 
would  explain  a  variety  of  mental 
phenomena  previously  inexpHcable, 
and  in  particular  some  of  the  funda- 
mental diversities  of  human  character 
and  genius.  Associations  being  of 
two  sorts,  either  between  synchronouB, 
or  between  successive  impressions  ; 
and  the  inflnence  of  the  law  which 


idged  nnd  roprinted  In 


rendpn  nssnciatinnB  stronger  jn 
portion  to  the  pleoBuroble  or  painful 
charaoter  of  the  impreHsionsi,  being  felt 
Mith  peeuHu:  force  in  the  ejucbrooi 
claaa  nC  a»mcintions ;  it  is  remarli 
hy  the  writer  referred  to,  tliat 
mindi  of  strong-  organic  Rennibflity 
nj-nchranous  lusodatians  w[ll  be  likely 
to  predoniinste,  prodnoing  n  tendency 
to  conceive  things  in  pictnniB  and  in 
the  concrete,  richly  clothed  in  attri- 
bntes  and  clrcumetanceE,  a  mental 
hnbit  which  ia  commonly  called  Ima- 
gination, and  is  one  of  the  peculiari- 
tle>  of  the  painter  uid  the  poet ;  while 
parsons  of  more  moderate  susceptibi- 
lity to  pleasure  and  pain  will  have  a 
tendency  to  aseociate  facta  chieRy  in 
the  order  of  their  aiicceasion,  and  auch 
peiHona,  it  they  poaseaH  mental  snpe- 
riority,  will  addict  themH«lt-eB  to  hia- 
tory  or  «ciencc  rather  than  te  creative 
»il.  Thin  interesting  speculation  the 
Mithor  of  the  preaeat  work  has  en- 
deavoured, on  aniither  occovion,  to 
pnrane  farther,  and  to  examine  how 
far  it  will  avail  towards  explaining 
tlie  pcuuIiHrities  of  the  piMtical  tem- 
penuuent.*  It  is  at  least  an  elample 
which  may  serve,  instead  of  many 
otheni,  to  show  the  extensive  acope 
which  exists  for  deductive  investiga- 
tion in  the  important  and  hitherto  so 
imperfect  Science  of  Mind. 


-  with  which 
the  discover)'  and  explanation  of 
npednl  laws  of  phenomena  by  dednc- 
tion  from  simpler  and  more  genera! 
ones  haa  htre  been  exemplified,  was 
prnnpted  by  a  desire  to  cliamcteriee 
clearly,  and  place  in  its  due  pndtiiin 
of  importance,  the  Dednctivc  Method ; 
whioh,  In  the  present  state  of  know- 
ledge, is  destined  henceforth  irrevo- 
cnbly  to  predominate  in  the  course  of 
scientific  investigation.  A  revolution 
is  peaceably  and  progressively  effect- 
ing itself  in  philosophy,  the  revene  of 
that  to  whiten  Bacon  hks  attached  his 
iiMne.  That  great  man  changed  the 
method  of  .the  sciences  from  deductive 
*  JliMfi'lttlloni  anJ  OiKiiiiioHj,  viil.  1., 


to  esperimentiil,  and  it  is  now  rapidly 
reverting  from  experimental  to  deduc- 
tive. Bat  the  deductions  which  Bacon 
abolUhmi  were  Srom  premises  hastily 
snatched  uii  or  arbitrarily  assumed. 
The  principles  were  neither  established 
by  legitimate  canoiu  of  experimental 
ini)uiry,  nor  the  results  tested  by  that 
indispensable  element  of  a  rational 
Deductiye  Method,  verification  liy 
apeciflc  experience.  Between  the 
primitive  method  of  Deduction  and 
that  which  I  have  attempted  to 
charaoterise,  there  is  all  the  difference 
which  exiata  between  the  Aristotelian 
physics  and  the  Mewtunian  theory  of 
the  heavens. 

It  would,  however,  be  a  mistake  to 
expect  that  those  great  generalisations, 
from  which  the  subordinate  truths  of 
the  more  backward  sciences  will  pro- 
Imbly  at  some  future  period  be  de- 
duced by  reiUoalng:,  (as  the  truths  of 
astronomy  are  deduced  from  the  gene- 
ralities at  the  Newtonian  theory,}  will 
tie  found,  in  alt,  or  even  iu  most  cases, 
among  truth«  now  known  and  ad- 
mitted. We  may  rest  assured,  that 
many  of  the  most  general  laws  of 
nature  are  as  yet  entirely  unthought 
uf  ;  and  that  many  nthera,  destined 
hereafter  bj  njjsumo  the  same  charac- 
ter, are  known,  if  at  all,  only  as  laws 
or  properties  of  some  limited  class  of 
phenomena ;  just  as  electricity,  now 
recognised  as  one  of  the  most  univer- 
sal of  natural  agencies,  was  once 
known  only  as  a  cnrlons  property 
which  certain  sabataoceB  acquired  by 
friction,  of  first  attracting  and  then 
tepellini^  light  bodies.  If  the  theories 
of  heat,  cohesion,  crystallisation,  and 
chemical  action  are  destined,  aa  thera 
be  little  doubt  that  they  are,  to 
me  deductive,  the  truths  which 
.  —  then  be  regarded  as  the  prineipitt 
at  those  sciences  would  probably,  if 
w  annoimoed, appear  quite  as  novel* 
the  law  of  gravitation  appeared  to 
e  contemporaries  of  Newtun  ;  ]ios- 

'  Written  Iwfura  the  lixs  ol  the  neir 
iws  rasiHctlaE  the  nktioii  oC  host  to 
idianlo^   fur»:  bnt  caiiflniiuil  milier 


Ijiw,  afturull,  wu 
the  law  of  ivei^ht — that  i%  oF  a  gece- 
nkliaotioti  famiiiar  from  of  old,  and 
which  already  cumjirehended  a  nob 
incmHidenible  body  of  natural  pheno- 
mena, Tha  general  laws  of  a  uniUarly 
ccanmandlng  character,  which  wa  stlu 
look  forward  to  the  diacavery  of,  may 
not  ^wBjafind  bo  much  of  their  foun- 
dationa  already  laid. 

Thine  general  trutha  will  doubtless 
make  their  first  appearance  in  the 
oharaoterof  hypotheseB;  not  proved, 
nur  even  admitting  of  proof,  in  the 
fli-Ht  uiHtaQiie,  but  asBumed  as  preniisea 
fnc  the  purpose  of  daduning  from  them 
tha  known  lawH  of  concrete  pheuo- 
mena.  But  thig,  thau);h  th«it  initial, 
cannot  bo  their  anal  state.  To  entitle 
an  hypothesis  tu  be  received  aa  one  of 
the  tnithfl  of  oature,  and  nut  SB  a 
mere  teohnjcal  help  to  the  faamaa 
faculties,  it  must  be  capable  of  being 
tested  by  the  canons  of  legitimate 
induction,  and  uiust  aotnally  have 
been  Bubmitted  tu  that  tesL  When 
tliis  shall  have  been  done,  and  done 
BUoneasfuUy,  premises  will  have  been 
obtained  from  which  all  the  other 
pEopoBitions  of  the  suiunce  will  thence- 
forth bo  presented  au  omcliisianB,  and 
the  aoience  will,  by  means  of  a  new 
and  unexpected  induction,  be  rendered 
IJeductive. 


CUATTKR  XIV. 


g  I.  Tkb  preceding  coneidenvtiona 
have  led  ua  to  lecognlsQ  a  distinction 
between  two  kinds  of  laws  or  observed 
unifonnitieB  in  nature — ultimate  laws 
and  what  may  ba  termed  derivative 
laws.  Derivativa  Inwa  are  such  as 
ere  deducible  from,  and  may,  in  any 
(it  the  modes  which  we  have  pointed 
out,  be  resolved  into  other  and  more 


general  ones. 

UJtimatala 

WBar 

those 

which  cannot     Wearer 

ntsii 

Bthat 

anv  ..f  the 

inifumiitit-H 

with 

«hich 

yet  aoquainted  are  ultimate 
lava  ;  but  we  know  that  there  n  ' 
be  ultimate  laws,  and  that  evei^ 
casolutiori  of  a  derivative  '  '  ' 
more  general  law«  brings  u 
to  them. 

Since  we  are  continually  ili.'<( 
ing  that  uniformities,  nut  previnusly 
known  to  be  other  than  ultimate,  are 
derivative  and  resolvable  into  mcire 
general  laws — Biiiea  (in  other  words) 
we  ore  continually  discovering  the 


Sequen 


was  previously  known  nnlyotiafact — 
it  becoinen  an  interesting  questioa 
whether  there  are  any  necessary 
limits  to  this  philosophical  operation, 
or  whether  it  may  pruceed  until  alt 
the  uniform  uequences  in  natim  iRs 
resolved  into  some  one  universal  law. 
For  this  eeema  at  first  eight  to  be 
ths  ultimatum  toward;i  which  the 
progress  of  induction,  by  the  Deduc- 
tive Method  Testing  on  a  basis  of 
ubservatiun  and  experiment,  ia  tend- 
ina.  Projects  of  this  kind  were  uui- 
vetsal  In  the  infancy  of  philnaophji, 
any  speculations  which  held  out  a 
less  brilliant  prospect  being  in  tboM 
eai'ly  tiuies  deemed  not  wortli  pursu- 
ing. And  the  idea  receives  so  much 
apparent  countenance  from  the  natum 
of  the  most  remarkable  achiavements 
nC  modern  Baience,  that  apeculatois 
are  even  now  frenuently  appearing 
who  profess  either  to  have  solved  the 
probleni  or  to  suggest  modes  in  wbioh 
it  may  one  day  be  solved.  Even 
where  pretensions  of  this  magnitude 
ore  not  made,  the  cliaracter  of  the 
solutions  which  are  given  or  Bought 
of  particular  classes  of  phenomena 

w)iat  cuuslitutts  explanation  as  would 
render  the  notion  of  explaining  a)I 
phenomena  whatever  by  means  uf 
some  on  eeause  or  law,  perfectly  »d- 
misBible. 

§  2.  It  ia  therefore  usef  id  to  reniBir)[ 
that  the  ultimata  Laws  uf  Nature  can- 
not possibly  be  leas  numerous  than 
the  dintinguiabable  HenaatMins  or  other 


which  are  distiii^isFiabla  fmm  one 
iwtithev  in  qtuility,  and  rot  nisrelj  m 
qHftntity  or  decree.  For  Example, 
Hnoe  tlire  is  a  phenomeDon  mi  jc n<- 
rit  called  wilour,  which  our  ooiiHiiiiiis- 
neoa  teuCilieii  hi  In  not  b  pvCiouhir 
degrea  of  sums  ether  phenDUisnon,  >i 
heat,  or  ndonr,  or  motion,  but  intrin- 
siaMy  unlike  a]l  others,  it  follows 
that  thfwe  are  ultimate  laws  oi  colour  ; 
that  tbiiugh  the  facta  of  ooluur  may 
admit  of  GxplanatiDtk,  they  never  cun 
be  explained  from  laws  of  heat  or 
uiiour  alone,  or  of  nuition  alone,  but 
that,  however  far  the  expUnatiun 
may  be  earrieil,  there  will  alwiiya  fe- 
inaiii  in  it  a  law  of  colour.  I  do  not 
mean  that  it  might  not  poueibly  be 
shown  that  scmie  other  phennmeoMi, 
Boms  oheuiical  oi  meohaniool  so- 
tton,  for  example,  Invariably  precedes 
Hiul  ii  tJie  c&uae  of  every  phenome- 
non of  coluur.  But  though  this,  if 
proveit,  would  be  an  important  ex- 
tension of  our  knowledge  of  nature, 
it  would  nut  explain  how  or  why 
a  motion  ot  a  chemical  aotion  can 

hoWBVer  diligent  might  be  our  scru- 
tiny of  tixB  phenomena,  whatever 
nnniber  of  hidden  finka  we  might  de- 
tect In  the  chain  of  cauFuttion  termi- 
nating in  the  colour,  the  laat  link 
would  Btill  ba  a  law  of  colour,  not  a 
law  of  motion,  nor  d[  any  other  phe- 
nomenon whatever'  I^^or  doeu  thin 
otwervation  apply  only  to  colour,  as 
compared  with  any  other  of  the  great 
chuaea  of  Bcnafttwns  |  it  applies  to 
every  paiiioular  eoloi)r,  ua  compared 
i^th  oihcFB.  White  colour  con  in  no 
Tiianner  be  explalne4  ejcliisively  by 
the  laws  (if  the  production  of  red 
Eoli'UF.  In  any  attempt  to  explain 
it,  we  cannot  but  intmduoe,  aa  one 
elcmont  of  the  CKplonation,  the  pro- 
position tliat  lotne  autecedent  or  other 
produces  the  Keimatioli  of  white. 

The  ideal  limit,  therefore,  of  the 
eiplanation  of  natural  phanomenn 
(towards  which,  an  towards  other  ideal 
limite,  we  are  constantly  tendinj;, 
without  the  prospect  of  ever  com- 
pletely nttnininir  it)  wonld  be  to  ahow 


th^it,  for  example,  whenever  we  per- 
oeiva  a  white  colour,  there  is  mme 
one  conditiou  or  aet  of  conititiona 
which  ii  alwaya  prewnt,  nnd  the 
preaenoe  of  which  always  produees  m 
us  that  sensation.  As  Ions'  ^  there 
are  several  known  modes  of  produc- 
tion of  a  phenomenon,  (several  dif- 
ferent BubitnnDBs,  for  instance,  which 
have  the  property  of  whiteneiiB,  and 
betvreen  which  we  cannot  trace  any 
other  resemb]anae,)  so  long  it  is  not 
impossible  that  one  of  these  modtii 
of  production  may  be  resolved  into 
another,  or  that  all  of  them  may  he 
resolved  into  some  mors  geueral  mode 
(if  prod  action  not  hitherto  raoognisml. 
But  when  the  modes  of  pmductloti 
nra  reduced  to  one,  we  caunot,  in 
point  of  Biniplifioation,  go  any  fnrthiu', 
Tliis  one  may  not,  after  oJX  be  the 
ultimate  mode ;  there  may  be  other 
links  to  he  disoovered  between  the 
Elippoeed  cause  and  the  cETect ;  but 
ns  nau  only  foither  resolve  the  known 
law,  by  introducing  some  other  law 
hitherto  unknawn ;  which  will  not 
diminish    the    number   of   ultimate 

lu  what  cases,  aocordingly,  hue 
Hcienoe  been  most  Buouessful  in  ex- 
plutning  vbenomeno.  by  resolving 
tiieir  Comdex  laws  into  lawe  oF  (greater 
simplicity  and  generality  ?  Hitlieitii 
ohiefly  in  cosos  of  the  propagation  of 
various  phenomena  through  space : 
and,  (icst  and  principally,  ths  most 
extensiva  and  important  of  all  facts  of 
that  deeeription,  mechanical  motion. 
Now  this  is  exootiy  what  might  be 
expected  from  ths  prlnciplea  here  laid 


Not   e 


imiversal  of  all  phenomena, 
it  ii  also  (as  might  be  expected  froni 
that  oiroumstanoc)  one  of  those  which, 
apparently  at  least,  are  prodnoed  in 
the  greatest  number  of  ways  )  but  the 
phenomenon  itself  ia  always,  to  our 
sensations,  the  same  in  every  respect 
but  degree.  Uifferenoea  of  duratinn 
or  of  velocity   are   eviiientt-j  ft*™- 


eaeea  in  ilegroe  only  ;  nnd  differencen 
fif  direction  in  ijiacf,  wliieh  alone  tiaa 
Btiy  nemhlanoe  oE  being  a  distinction 
in  kind,  entirely  diaappear  [sn  faf  aa 
nur  senwUonB  are  cnaeeniad}  by  a 
chiuige  in  nui  own  position ;  indeed 
the  very  name  motion  appeare  to  ua, 
according  to  our  pngition,  tn  take 
jilace  in  every  vnriwty  of  direotion, 
iiDil  motions  in  every  different  direc- 
tion to  take  place  in  tiie  same.  And 
ngaiu,  luution  in  a  etraight  line  and 
ill  B  curve  ore  no  otherwise  distinct 
than  that  the  one  ia  motion  continu- 
ing in  the  same  direction,  the  other 
i»  motion  which  at  eiuih  ioBtaat 
chants  its  direction.  There  is,  there- 
fore, according  to  the  principles  I 
hare  stated,  no  absurdity  in  anppos' 
ingttiat  all  motion  may  be  piiiduced 
in  une  and  the  eaiue  way,  by  the 
Ramu  kind  of  cause.  Accordingly, 
the  greatest  achievements  in  physical 
science  have  oomiiated  in  resolving 
ime  observed  law  of  the  produotlcni 
nf  moljan  into  the  laws  uf  uuier  known 
modes  uf  production,  or  the  laws  of 
several  such  modes  into  one  more 
general  mode  ;  as  when  the  fall  of 
boditi  t»  the  earth,  and  the  motions 
of  the  pUnets,  were  brought  under 
the  one  law  of  the  mutual  attraction 
oF  all  particles  of  matter;  when  the 
viotions  said  to  be  produced  by  mag- 
iietism  were  shown  to  ba  producul 
liy  electricity  ;  when  the  motions  of 
fluids  in  a  lateral  direction,  or  even 
ciintrary  to  the  direction  of  gravity, 
were  shown  to  be  prod  need  by  gravity; 
nnd  the  like.  There  is  an  abundance 
rif  distinct  causes  of  motion  still  uii- 
i-r'Kijlvcd  into  one  another — gravita- 
tion, heat,  electricit}',  ehemical  action, 
iierioua  action,  and  so  forth  ;  but 
wliether  the  efforts  of  the  present 
generation  of  savans  tn  resolve  all 
these  different  modes  of  production 
into  one,  are  ultimately  successfnl  or 
not,  the  attempt  so  to  resolve  them 
ia  perfectly  legitimate.  For  though 
these  various  cauues  produce,  in  other 
respects,  sensations  intiinsiuBlly  dif- 
ferent, and  are  nut,  therefore,  capable 
of  being  resolved  into  one  another. 


jet  in  BO  far  bh  they  all  produce 
motion,  it  iK  quite  possible  that  tha 
immediate  antecedent  of  the  motion 
may  in  all  these  different  cases  be 
the  same ;  nnr  is  it  impossible  that 
these  various  agencies  themselves 
may,  as  the  new  doctrines  assert,  all 
of  them  have  for  their  own  immediate 
antecedent  modes  of  mulecularmotion. 
We  need  not  extend  our  illoatratiun 
to  other  cases,  as,  for  instance,  to  the 
propagation  of  light,  sound,  heat,  elec- 
tricity, £c.,  through  space,  or  any  of 
the  other  phenomena  which  have  been 
found  susceptible  of  explanation  by 
the  resolution  uf  their  observed  laws 
into  more  general  laws.  Enough  has 
been  said  to  display  the  difference  be- 
tween the  kind  uf  eiplanattun  and 


chimi 


cot,  and  that  of  which  the  nocomplish- 
ment  ia  the  gteti  aim  of  science ;  and 
to  show  into  what  Burt  of  elements 
the  resolution  must  be  effected,  if  ut 


tfflff  oiplnoatlon  snd  loduftiio  i, 

ttun  bdnE  tliB  Buue  thiDtf,  the  lliatti  at 
ExplHiuitlon  am  tlis  limits  of  JudueUnn,' 
and  "the  limits  to  tnductLVQ  ^uanLlintkM 
aia  tho  limits  to  the  ogrDomoiit  or  com- 
■minltjyol  roots.  Iiiducdon  supposiH  stml- 
laritr  smoiig  phiitiomem ;  and  wbeu  suck 
filinlluity  is  discovetvJ.  it   r&luccs  tho 

Ths  airallarlUr  uf  terresti-inl   gi 
uluUal  Bttnction  enables  Hie  I' 


vlty  I. 


Inrlty  I 


1,  the 


capUliyy  attiiicEir^u,  soUi- 
iou  of  oomonts,  Arc,  laoda 
.  „  igardad  not  ns  a  plundity, 
unity,  a  gin^le  cuissUve  Ihik,  t£e 
II  of  a  Binglo  sgoiii^y.  ...  11  it  t» 
lietlier  wo  ram  lueruo  emvily  ItraU 
HtiUhletmr  law,  tlie  aniwer  must 
upon  thq  faala.  Are  there  any 
mea,  st  present  held  diatLnct  from 


S  3-  Ab,  however,  thare  is  Hcaccaly 
any  one  of  the  principles  of  a  true 
method  of  philosophising  which  does 
not  require  to  be  guarded  agiunEt 
errors  on  both  aides,  I  must  enter  a 
caveat  ag^nst  another  miuipprehea- 
BioQ,  of  a  kind  dirvctlj  contrary  to 
the  preceding.  M.  Comte,  among 
other  oecaaions  oa  which  he  has  con- 
demned, with  some  asperity,  any  at- 
tempt to  explain  phitnomena  which 
are  "evidently  primordial,"  (mean- 
ing, apparently,  no  mare  than  that 
every  peculiar  phenomenon  must 
have  at  leant  one  peculiar  and  there- 
fore inexplicable  law,)  has  spoken  of 
the  attempt  to  furnish  any  explana- 
tion, of  the  colour  belonging  to  each 
substance,  "  la  eouleur  lilumentaire 
propre  it  chaque  subatanco,"  as  cssen- 
tialiy  illusory.  "No  one,"  aaya  be, 
"in  ourtitne  attempts  to  explain  the 
particular  specific  gravity  of  each  sub- 
stance or  of   each  atmcture.      Why 

Uon,tiiS7ili[rsT widely;  so widsW that ws 
ahpuld  hais  to  sbite  totidlT  dlatmct  Llws 
(oronnli.    Qnnityiaconinion  to  lOl  matter. 

nuttor,  vbHtevBT  be  tho  Mnd ;  it  follows 
tho  law  of  the  dlffuHlDa  of  ajiiuio  from  a 

rut,  (the  iuTorae  squiirs  of  Uis  dlstanoc ;) 
Ectenda  lo  dlntmicH  unlimited ;  it  la 
Indeatnlctiblfl  and  invariiibla.  Cohuiou  Is 
special  for  mjab  separate  mibstmice ;  it  de- 
creaeos  aocordlng  to  distance  much  more 
Tapldly  than  tho  Inveno  square,  Taujshfnij 
■ntlraIyBt''er]'sma11illstiuiaiffi.  Xwaiuch 
fDren  ban  not  aufficlont  kludred  to  bo 
senenliiEd  into  odb  loroe ;  tbe  Eeneraliu- 
flon  Is  only  llluaor; ;  the  itntoiueiit  ul  the 
diffBreoCB  would  still  make  two  forces ; 
wldla  lite  sonsideratlon  of  one  would  not 

other,  u  hiniimed  in  tlte  eeaenilliiotion  of 
gravity  itaolr" 
To  Uia  [mpaasiblo  limit  of  tho  expUna- 


.  ontiflcalLy 

i^mpt  it  i>  hdispcBublo  that  the  eauaa 
shouM  bo  Shawn  to  be  capable  of  pro- 
dudnif  UiBDi  according  to  tne  sanio  fnw. 

guess,  And  the  Ecnfrillsitlin  only  a  nomi- 
nal one.  which,  oven  If  admitted,  would 
not  dimlDlsli  tbe  aumber  of  ultimate  laws 


abould  it  be  otherwise  ae  to  the 
specific  colour,  the  notion  of  which 
is  undoubtedly  uo  less  primordial  T  "  * 
Now,  although,  as  he  elsewhere  ob- 
serves, a  colour  niuat  aJwaya  remain 
a  different  thing  from  a  weight  or  n 
sound,  varieties  of  colour  might  never- 
tbeless  follow,  or  correBpond  to,  given 
varieties  of  weight,  or  sound,  or  some 
other  phenomenon  aa  difierent  aa 
theae  are  from  colour  itaelf.  It  ia 
one  question  what  a  thing  is,  and 
another  what  it  depends  on  ;  and 
though  to  ascertain  tbo  conditions  of 


to  obtain  any  new  insight  into  the 
nature  of  tbe  pheDomenon  itself,  that 
ia  no  reason  against  attempting  to 
discover  the  conditions.  The  inter- 
dict against  endeavouring  to  reduce 

principle  would  have  held  equally 
good  against  a  like  attempt  on  the 
subject  of  distincbions  of  sound, 
which,  neverthelesa,  have  lieen  found 
to  be  iromediatelypreceded  and  caused 
by  distinguishable  varieties  in  the 
vibrations  of  elastic  bodies,  though  a 
sound,  no  doubt,  ia  quite  as  dilferent 
as  a  colour  is  from  any  motion  of 
partieloa,  vibratory  or  otherwiae.  We 
might  add,  that,  in  tbe  caae  of  colours, 
there  are  strong  positive  indications 
that  they  are  not  ultimata  propertiea 
of  the  diifoceut  kinds  of  substances, 
but  depend  on  conditions  capable  of 
being  superinduced  upon  all  sub- 
stances ;  since  there  ia  no  substance 
which  cannot,  according  to  the  kind 
of  light  thrown  upon  it,  be  made  to 
assume  almoat  any  colour  ;  and  since 
olmost  eveiy  change  in  the  mode  of 
aggregation  of  the  particles  of  the 
aame  aubstanca  is  attended  with 
olterutiona  in  its  colour,  and  in  its  opti- 
calproperyes  generally. 

The  really  weak  point  in  the  at- 
tempts which  have  lieen  made  to 
account  for  colours  by  the  vibrations 
of  a  fluid,  is  not  thot  the  attempt  itself 
is  unphiloBophical,  but  that  tho  exist- 
ence of  the  fluid,  and  tbe  fact  of  its 

•  Court  ifc  PJ.itawplilt  PoiVliw.Vi.  b^- 


vibrfttnry  tnoH<m,  are  not  proved,  tat 
are  ASBiimL-d,  im  no  other  gruiind  than 
the  (adlily  they  are  Bupposed  ' 
nITord  o!  explaining  ths  phen 
And  this  couBlderntion  leads 
Impartant  queation  of  the  proper  use 

of  mitfntific  hyptithejtes ;  the  c 

tlnn  of  irlilch  with  ths  nubject 
piplanatiun    of    the   phenome 
nature,  and  of  the   DeCessary  limits 
to   that  eiplanatiinl,   needa  t 
pointed  out. 

S  4-  An  hypnthcBia  la  any  ru 
tlon  which  ns  moke  ((-icher  v 
aoluol  evidence,  or  on  evidtnce 
edij  insofflcient)  in  order  to  endeavour 
to  deduce  from  it  concinaionB  in  bo- 
mrdnnce  irith  facts  which  ore  known 
to  be  real ;  under  the  idea  that  if  the 
concluaione  to  wliich  the  hypothE 
leiula  sre  known  tniths,  the  hypo- 
theeis  itself  either  mnat  be,  or  at  leaat 
IB  Ukclj  to  be,  tma.  If  the  hypo- 
theais  relntea  to  tho  caose  or  mode  of 
production  of  a  phenomenon,  it  will 
serve,  if  admitted,  to  explain  auoh 
facta  as  are  found  capable  of  being 
deduced  from  it.  And  this  explana- 
tion is  the  purpose  of  many,  if  not 
most,  hjpotiiaBes.  Since  explaining, 
in  the  scieotitlc  sense,  means  resolving 
ftn  uniformity  whioh  is  not  a  law  of 
eaoxation  into  the  laws  of  canention 
from  which  It  resulte,  or  a  complex 
law  of  ewiwdon  into  eimpler  and 
more  general  ones  from  which  it  is 
capable  of  being  deductively  inferred ; 


f  then 


it  any  to 


which  fulfil  this  requirement,  wo  may 
feign  or  imagine  some  which  would 
fill  d1  it ;  and  this  la  making  an  hypo- 
thetds. 

Au  hypothesis  being  a  mere  aup- 
pomtion,  there  are  no  other  limits  to 
hypotheses  thaik  those  of  the  hnmnn 
imagination;  we  may,  if  we  plea-te, 
jmoglnE,  by  way  of  accounting  for  an 
effect,  some  cause  of  a  kind  uttLTly 
unknown,  and  acting  according  to  a 
law  altogether  fictitious.  But  as  hypo- 
theses of  this  sort  would  not  have  any 
of  the  plausibility  belonging  to  Ihate 
B'hieb    ally   themselves    by   amilogy 


with    known   lawe   of    nnture,   and 


1 


rally  invented  to  satisfy,  by  enahlin|( 
the  imagination  to  represent  to  itealf 
an  obscure  phenomenon  in  a  faiDiillaf 
light,  there  is  probably  no  hypnthesta 
in  the  history  of  science  in  which  bo^ 
the  agent  itself  and  the  law  of  its 
operation  were  fictitious.  Either  the 
phenomanon  assigned  aa  the  cniue  i» 
real,  but  the  law  according  te  whidt 
it  acts  merely  snpposed,  or  the  caoM 
is  fictitious,  but  is  supposed  to  pro- 
duce its  efiecta  acciniling  to  am 
similar  to  those  of  some  known  oloss 
of  phenomena.  An  instance  of  the 
first  kind  is  afforded  by  the  different 
suppositions  made  respecting  the  law 
of  the  planetary  central  foroe  an- 
terior to  the  discovery  of  the  tme  laWj 
that  the  force  varies  as  the  fntene 
square  of  the  distance ;  which  alM 
suggested  itself  to  Newton,  in  thefint 
■jin™,  as  an  hypotlieaia,  and  was 
ified  by  provmg  that  it  led  dfl^ 
dncHvely  to  Kepler's  Inws.  HypD' 
theses  of  the  secoud  kind  are  such  aa 
the  vortices  of  Descartes  which  wera 
fictitious,  bat  were  supposed  to  obey 
the  known  laws  of  rotatory  motioTi  g 
or  the  two  rival  hypotheses  respecting 
the  nature  of  light,  the  one  ascribing; 
the  phenomena  to  a  fluid  emitted  from 
all  luminous  bodies,  the  other  (noiir 
generally  received)  attributing  than 
to  vibratory  mntttmS  among  the  par- 
ticles of  on  ether  pervading  all  spMie. 
Of  the  existence  of  either  fluid  there 
is  no  evidence,  save  the  explonatloit 
they  are  calculated  to  afford  of  «ome 
of  the  phenomena  ;  but  they  are  sap- 
posed  to  produce  their  effocta  aocord' 
o  known  laws;  the  ordinary  law* 
mtinued  locomotion  In  the  onA 
.  and  in  ths  other,  those  of  tba 
propagation  of  undulatory  movemenb 
among  the  particles  of  an  elastic  fluid. 
According  to  the  foregoing  remarks, 
hypotheses  ara  invented  to  enable  the 
Deductive  Blethod  to  be  earlier  ap- 
plied to  phenomeno.  But*  in  order 
to  dieouver  the  cause  of  any  pbetto- 
■  VidB  supnK  book  iU.  ch.  if. 


tnenon  by  the  Deductive  Method,  the 

Erooeas  rauat  ODoaiat  of  thfea  parte — 
iduction,  ratiocination,  and  vtrifica- 
tJDiL  Induction,  (the  place  of  which, 
howeter,  may  bo  anpplied  by  a  prior 
deductitia,)  to  ascertain  the  laws  of 
the  causes  ;  ratiocination,  to  compute 
from  those  laws  how  the  causes  will 
operttta  in  the  particular  combination 
known  io  exiit  in  the  case  in  hnud  ; 
Teriflealjon,  by  cotnparing  this  cnlcu- 
Inted  effect  \nth  the  actual  phcnoioe- 
lion.  No  one  of  these  three  pnrts  of 
tbe  process  can  be  dispensed  with.  In 
the  deduction  which  proves  the  iden- 
tity of  gravity  with  tho  central  force 
of  the  solar  system,  oil  the  three  ore 
fonnd.  I'irs^  it  is  proved  from  the 
mtKinV  motions  that  the  earth  attracts 
her  with  a  force  varying  na  the  in- 
veMe  eqnare  of  the  distahce.  This 
(thongli  partly  dependent  on  prior 
deductions)  corresponds  to  the  first 


Secondly,  from  Ibia  law,  and  from 
the  knowledge  previausly  obtained  oE 
the  moon's  mean  distance  from  the 
earth,  and  of  the  actual  amonnt  of 
ber  deflection  from  tlie  tangent,  it  is 
ascertained  with  what  rapidity  tbe 
earth's  attraction  would  cause  the 
moon  to  fall,  if  she  were  no  farther 
nil  and  no  more  acted  npon  by  ex- 
traneous forces  than  terreatriol  bodies 
are;  that  is  tho  second  step,  the 
ratiocination.  Finally,  this  calculated 
velocity  being  compared  with  the  ob- 
served velocity  with  which  all  heavy 
bodies  fall,  by  mere  gravity,  towards 
the  surface  of  the  earth  (sirteea  feet 
in  the  fltst  second,  forty-eight  in  the 
semnd,  and  so  forth,  in  the  ratio  of 
the  odd  numbers,  I,  3,  5,  ite,],  tho 
two  qnantities  are  fomid  to  agree. 
The  order  in  which  the  steps  are  here 
presented  wan  not  that  of  their  dis- 
covery ;  but  it  Is  their  correct  logical 
order,  as  portions  of  the  proof  that 
the  same  attraction  of  the  earth  which 
cnu3«  the  moon's  motion  causes  also 
the  fall  of  heavy  bodies  to  the  earth, 
If  «rtMi  latliiaecniipletB  in  oU 


Now,  tlierWpotlietieal  SIcthnd  sup- 
presses the  lirst  of  the  three  stc-ps, 
the  induction  to  ascurtoin  the  law, 
and  contents  itself  with  the  other  two 
operations,  ratiocination  and  verifica- 
tion, the  law  which  is  reasoned  from 
being  assumed  instead  of  proved. 

This  process  may  evidently  be  iegi- 
timate  on  one  Hupposition,  namely,  if 
"      -    ■        -'  "-     ---     •-  -  j,,(.j,  Jfigf 


the  finn 


1,  shall 
I  of 


re  have  hypo- 


bs  assured  that  the  lav 
thetically  assumed  is  S 
its  leading  deduoljvoly  to 
will  affoi5  this  aaaoranoB,  proviaea 
the  case  be  Such  that  a  false  law  can- 
not lead  to  a  true  result — provided 
no  law  except  the  very  one  which  we 
have  assomed  Asii  lead  deductively  to 
the  same  conclusions  which  that  leads 
to.  And  this  proviso  is  often  realised. 
For  example,  in  £he  veir  complete 
speoiraen  of  deduction  which  we  just 
cited,  the  original  major  premise  oE 
the  ratiocination,  the  law  of  the  at- 
tractive force,  was  ascertained  in  this 
mode,  by  this  legitimate  employment 
of  the  Hypothetical  Method.  New- 
ton began  by  an  assumption  that  the 
force  which  at  each  instant  deflects  a 
pionct  from  its  rectilineal  course,  and 
makes  It  dcaciibe  a  curve  round  the 
sun,  is  a  force  tending  directly  to- 
wards the  Htm.  He  then  proved  that 
it  this  be  HO  the  planet  wiU  duacribe, 
ns  we  know  by  Kepler's  first  law  tb.it 
it  does  describe,  equal  areas  in  equal 
times  ;  and,  lastly,  he  pFoied  that  if 
the  force  acted  in  any  other  direction 
whatever,  tho  planet  would  not  dc- 
scritte  equal  areas  in  equal  times.  It 
being  thus  shown  that  no  other  hypo- 
thesis would  accord  with  the  facts, 
the  aesuroption  was  proved ;  the  hypo- 
thesis became  an  inductive  truth. 
Not  only  did  Newton  ascertain  by 
this  hypothetical  process  the  direc- 
tion of  the  deflecting  force,  he  pro- 
ceeded in  exactly  the  same  manner 
to  ascertain  the  law  of  variation  of 
the  quantity  of  that  foroc  Ha  ta^ 
sumed  tbWt  ttio  lOTceNnt^i'mittaAi 
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as  the  gquore  o(  the  diatanos,  Bhowed 
thnt  from  this  asBumptinn  the  reiuain- 
iiig  two  □(  Ki:p]»r's  laws  might  be 
deduced,  and,  fiaall;,  that  any  other 
law  of  variation  would  give  resiilta 
inoonsistent  with  thoee  laws,  and  in- 
coneutent,  therefure,  with  the  real 
motions  of  the  planets,  of  which  Kep- 
lur's  laws  wera  known  tu  Iw  n  correct 

I  have  mid  that  in  this  caae  the 
verification  fulfils  the  conditiona  of 
an  induction  ;  but  an  indnction  of 
what  sort  I  On 
that  it  conforms 
Method  of  Differenoe.     It  affords  tht 


c,  and  B  C, 
be.  A  repreeenta  central  force ; 
ABC,  the  planets  plus  a  central 
force  ;  B  C,  the  planots  apart  from  a 
central  force.  The  planets  with  a 
central  force  ^ve  a,  areas  proportional 
to  the  times  ;  the  planets  without  a 
central  force  give  i  c  (a  set  of  motions) 
without  a,  or  with  something  elijo  in- 
stead of  a.  This  is  the  Method  of 
BiRerence  in  all  its  strictness.  It  is 
true,  the  two  instances  which  the 
method  requires  are  obtained  in  this 
case,  not  by  expeiiment,  but  by  a 
prior  deduction.  But  tbat  is  of  no 
coDBequence.  It  a  inmiaterial  what 
is  the  nature  of  the  evidence  from 
which  wa  derive  the  assurance  that 
A  B  0  vriU  produce  o  6  c,  and  B  C 
only  be  J-  it  is  enough  that  we  have 
that  assurance.  In  the  present  case,  a 
proceas  of  reasoning  furnished  New- 
ton with  the  very  instances  which, 
if  the  nature  of  the  case  had  admitted 
of  H,  he  would  have  sought  by  experi- 

It  is  thus  perfectly  possible,  and 
indeed  IB  a  very  common  occurrence, 
tbat  what  was  an  hypothesis  at  the 
beginning  of  the  inquiry,  becomes  a 
proved  law  of  nature  before  its  close. 
But  in  order  that  this  should  happen, 
we  must  be  able,  either  by  deduction 
or  experiment,  to  obtain  bath  the  in- 
stances which  the  Method  of  Diffur- 
ence  requires.  That  we  ure  able  from 
the  hypothesis  tit  deduce  the  known 
facta,  gives  only  tlic  afHrmative 


(tanoe,  A  B  C,  a  i  c.     It  is  eqtull; 

necessary  that  wa  should  be  able  to 
obtain,  as  Newton  did,  the  n^pitive 
instance  'B  C,  b  c,  by  showing  that 
no  antocedent,  except  the  one  assumed 
in  the  bypotiiesis,  would  in  conJDlie' 
tion  with  B  C  produce  a. 

Now  it  appears  to  me  that  this  as- 
surance cannot  be  obtained  when  the 
cause  assumed  in  the  hypothesis  is  an 
unknown  cause,  imagined  solely  to 
accoimt  for  a,  When  we  are  only 
seeking  to  determine  the  precise  law 
of  a  cause  already  aeoertiuned,  or  to 
distinguish  the  particular  ^ent  which 

in  fact  the  cause,  among  several 

onta  of  the  same  kind,  one  or  other 
of  which  it  is  already  known  to  b^ 
we  may  then  obtain  the  neeative  in- 
stance. An  inijuiry  which  of  the 
bodies  of  the  solar  system  caoses  by 
its  attraction  some  particular  irrq[u- 
larity  in  the  orbit  or  periodic  time  of 
some  satellite  or  comet,  would  be  a 
case  of  the  second  description.  New- 
ton's waa  a  case  of  the  first  If 
it  had  not  been  previously  known 
tbat  the  planets  were  hindered  from 
moving  in  strMght  lines  by  some 
force  tending  towards  the  iutenoT  of 
their  orbit,  though  the  exact  direc- 
tion was  doubtful ;  or  if  it  had  not 
been  known  that  the  force  increased 
in  some  proportion  or  other  as  the 
distance  dimioished,  and  diminished 
as  it  increased,  Newton's  argument 
would  not  have  proved  his  oonolusion. 
These  facts,  however,  being  already 
certain,  the  range  of  admissible  siq>- 
positions  was  limited  to  the  varioas 
possible  dirootions  of  a  line,  and  the 
various  possible  numerical  relations 
between  the  variations  of  the  distance, 
and  the  variations  of  the  attractive 
force  :  now  among  these  it  was  easily 
shown  that  different  Huppositiana 
could  not  lead  to  identical  conse- 
quences. 

Accordingly,  Newton  could  not 
have  performed  his  second  gnat 
scientifia  operaUon,  that  of  identify- 
ing terrestrial  gravity  with  the  cen- 
tral force  of  the  soW  system,  by  the 
same  hypothetical   method.     When 
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the  law  of  tha  moon's  attraction  hnii 
been  proved  fcom  the  data  nf  the 
rnooD  itaelf,  then  on  finding  the  same 
law  to  accord  with  the  phenomean  of 
terreatrial  gratity,  he  was  warranted 
in  adoptmg  it  as  the  law  of  those 
phenomena  Itkewiae ;  but  it  would 
not  have  haea  ollowablo  for  Um, 
without  any  lunar  data,  to  aiBUmB 
thnt  the  moon  was  attracted  towards 
the  earth  with  a  force  as  the  inverse 
Bqnare  of  thu  distance,  mecely  because 


i  him 


connt  for  terrestrial  gravitj  :  for  it 
would  liave  been  impoaKible  for  hitn 
to  prove  that  the  observed  law  of  the 
fall  of  heavy  bodies  to  the  earth  could 
not  result  from  any  force,  save  one 
extending  to  the  moon,  and  propor- 
tional to  the  inverse  sriiiare. 

It  appears,  then,  to  be  a  condition 
of  the  most  genuinely  scientiGo  hypo- 
thesis, that  it  be  not  deiitined  always 
to  nnnain  an  hypothesis,  but  be  of 
such  a  nature  as  to  be  cither  proved 
or  disproved  by  comparison  with  ob- 
served facts.  Tbis  condition  is  ful- 
Elled  when  the  effect  is  already  known 
to  depend  ou  the  very  causa  suppiwed, 
and  the  hypothesis  rehites  only  to  the 
precise  mode  of  dopendenco  ;  the  law 
of  the  variatioa  of  the  effect  accord- 
ing to  the  voriationa  in  the  quantity 
or  In  the  relations  of  the  cause.  With 
these  may  be  classed  the  hypotheses 
which  do  not  nmke  any  supposition 
with  regard  to  causation,  but  only  with 
regard  to  the  law  of  corrtmpondenoe 
between  facta  which  accompany  each 
other  ID  their  variations,  though  there 
may  be  no  relation  o£  cause  and  effect 
between  them.  Such  were  the  dif- 
ferent false  hypotheses  which  Kepler 
made  respecting  the  law  of  the  refr.ic- 
tioii  of  h'gbt.  It  was  known  that  the 
direction  of  the  line  of  refraction 
varied  with  every  rarialjon  in  the 
direction  of  the  line  of  incidence,  but 
it  was  not  known  how ;  that  is,  what 
changes  of  the  one  corresponded  to 
the  Afferent  changes  of  the  other. 
In  this  case  any  law,  different  from 
the  true  one,  must  have  led  to  falsa 
results.     And,  lastly,  we  must  add  tu 


these  all  hypothetical  modes  of  merely 
representing,  or  deaerSring,  pheno- 
mena; such  as  the  hypothesis  of  tha 
ancient  astrotioniers  that  the  heavenly 
moved  in  circles  ;  the  various 
eses  of  excentrios,  deferents, 
'picjdea,  which  were  added  to 
that  original  hypothesis ;  tho  nine- 
teen  false  hypotheses  which  Kepler 
mode  and  abandoned  respecting  the 
form  of  tha  planetary  orbits ;  and 
even  the  doctrine  in  which  he  Anally 
rested,  that  those  orbits  are  ellipses, 
which  was  but  an  hypothesis  like  the 
rest  until  verified  by  facts. 

In  all  these  oasra,  verification  is 
proof;  if  the  supposition  accords  with 
the  phenomena,  there  needs  no  other 
evidence  of  it.  But  in  order  that  this 
may  be  tha  case,  I  conceive  it  to  be 
naceasary,  when  the  hypothesis  relates 
to  causation,  that  the  supposed  eauao 
should  not  only  be  a  real  phenomenon, 
something  actually  existing  in  nature, 
but  should  be  already  known  to  eit- 
ei'dse,  or  at  least  to  be  capable  of  ei- 
ereiaing,  an  intiiience  of  some  sort 
over  the  effect.  In  any  other  case, 
it  is  no  Bufiicient  evidence  of  the 
truth  of  tho  hypothesis  that  we  are 
able  to  deduce  the  real  phenomena 

Is  it,  then,  never  allowaWe,  in  a 
ECiuntiHc  hypothesis,  to  assumo  a 
cause ;  bnt  only  to  ascribe  an  as- 
snmed  law  to  a  known  cause  ?  I  do 
iLot  assert  this.  I  only  say,  that  in 
the  latter  case  alone  can  the  hypo- 
thesis bo  received  as  true  merely 
because  it  explains  the  phenomena. 
In  the  former  case  it  may  be  very 
useful  hy  suggesting  n  line  of  in. 
vestigation  which  may  possibly  ter. 
minata  in  obtaining  real  proot  But, 
for  this  purpose,  as  is  justly  remarked 
by  M.  Uimte,  it  is  indispensable  that 
the  canse  suggested  by  the  hypothesis 
should  be  in  its  own  luture  suscep- 
tible of  being  proved  by  other  evi- 
dence. This  seems  to  be  the  philoso- 
phical import  of  Newton's  maxim,  (so 
often  cited  with  approbation  by  sub  - 
sequent  writerSiJ  that  tho  cause  aa,. 
sigiKd  lor  imj  ^AitnuBWjiBJiV  \v\MS*.  wA 


Duly  be  sucli  as,  if  admitteii,  would 
explain  the  phenomenon,  but  must 
oIbu  be  a  vera  causa.  What  he  meaut 
by  11  rem  Caiuo  Newton  did  not  in- 
deed veiy  eiplioitly  define  ;  and  Dr. 
Whewell,  who  diaaents  from  the  pro- 

friety  of  any  such  roBtrictioQ  upon 
lia  latitadB  of  framing  bypotheeea, 
{i&B  had  little  difficulty  in  Btiuwing* 
tbat  biB  conception  of  it  wiui  neither 
preciae  nor  coimietent  with  itself :  ac- 
cordingly his  optical  theory  was  a 
nignal  inatanoe  of  the  violation  of  his 
own  rule.  It  is  certainly  nut  naces- 
Gary  that  the  caosu  aasigned  ahould 
be  ft  cause  already  known  ;  otherwise 
we  should  Baoriflce  our  best  oppor- 
tunities of  becoming  acquainted  with 
new  cauaeB.  But  what  is  true  in  the 
maxim  is,  that  the  cause,  though  not 
known  previoiiily,  should  be  capable 
of  being  known  thereafter;  that  its 
existence  should  be  capable  of  being 
detected,  and  its  connection  with  tbe 
effect  ascribed  to  it  should  be  suscep- 
tible of  being  proved^  by  independent 
evidence.  The  hypotlieais,  by  aug- 
gesting  ob^cvations  and  expeninenta, 
puts  ua  on  the  road  to  that  inde- 
pendent evidence  if  it  be  really  at- 
tainable ;  and  tilt  it  be  attained,  tbe 
hypothesis  oiight  only  to  count  for  a 
mure  or  leas  plausible  conjecture. 

g  5.  Thia  function,  however,  of 
hypotheses,  is  one  which  must  be 
reckoned  absolutely  indispensable  in 
Bcience.  WhenNewton  said,  "Hypo- 
theses noo  fiogo,"  he  did  not  mean 
that  he  deprived  himself  of  the  fooili- 
tiea  of  investigation  afforded  by  ag- 

hiipod  ultimately  to  be  able  to  pixive. 
Without  such  assumptions,  acieiioo 
conld  never  have  attained  its  present 
BtatB  :  they  are  necessary  steps  in  the 
progress  to  eoraething  more  certain  ; 
and  nearly  eveiything  which  is  now 
theoiy  was  once  hypothesis.  Even 
in  purely  experimenbd  sdeuce,  aomu 
inducement  is  necessary  for  trying 
one  experiment  rather  than  another ; 

♦  PAi(Moj)Jiji]/'Di'iron:i'j(,  pp.  1850!  sei}. 


and  though  it  is  abstractly  pimible 
that  all  the  expeiiments  which  have 

been  tried  might  have  been  produced 
by  the  mere  desire  to  naccrtnin  vho^ 
would  happen  in  certain  circumstance^ 
without  any  previous  oonjectura  as  f^ 
the  residt ;  yet,  In  point  of  fact,  tbo*e 
unobvions,  delicate,  and  often  com- 
brous   and  tedious    processes   □{    ei- 

Krimsnt,  which  have  throwi)  raont 
jht  upon  the  general  constitution  ^ 
nature,  would  hardly  ever  tiave  been 
undertaken  by  the  persona  or  at  thq 
time  they  wero,  unless  it  had  seenied 
to  depend  on  them  whetbef  somH 
genoial  ductrino  or  thoory  which  h>4 
been  suggested,  but  not  yet  proved, 
should  be  admitted  or  not.  If  thiK 
be  true  even  of  merely  experimental 
inquiry,  the  conversion  of  experi- 
mental into  deductive  truths  couliF 
still  less  have  been  effected  withoul 
large  temnirary  iwisistaiice  froin  hypo- 
theaes.  The  process  of  tracing  rw 
larity  in  any  compEcated,  and  at  fir 
sight  confused  set  of  i^pearancea,  is 
necessarily  tentative  1  we  begin  by 
making  any  supposition,  even  a  false 
one,  to  see  what  consequences  wil) 
follow  from  it ;  and  by  olHerring  how 
these  differ  from  the  real  phenomena, 
we  learn  what  corrections  to  make 
in  our  assuuiiition.  The  simplest 
supposition  which  aocords  with  the 
mora  obvious  facts  is  the  best  to 
begin  with,  because  its  oonsaquenoeB 
are  the  most  easily  traced,  This 
rude  bypatheaiB  ia  then  ni4ely  cor- 
rected, and  the  operation  repeated; 
and  the  compaiison  of  the  conse- 
([ueiicea  deducible  from  the  corrected 
liyixithesis  with  the  observed  facts 
sTi>,-gests  still  further  correction,  until 
the  deductive  residts  are  at  lost  mode 
to  tally  with  the  phennraeno.  "Some 
fact  is  aa  yet  little  understood,  nr 
some  law  is  unknown  ;  we  frame  on 


already  possessed ;  and  the  solenoe, 
being  thus  enabled  to  more  forward 
freely,  alvrays  ends  by  leading  to  new 
consequences  capable  of  observation, 
which  either  confirm  or  refute,  ui)- 
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cuuivucsUy,  the  Snt  BuppoBition.'' 
Ntitlicr  induction  nor dildiictiuii  would 
rnable  us  tu  underBtund  even  tbe 
umplent  pIiEnomenii,  "if  ne  did  not 
tiftm  oommeDca  by  anticipating  on 
the  reaulbi )  by  midtiDg  a.  proviBionol 
nippoaition,  At  first  etisentiaUy  con- 
jectural, aa  to  aoma  ciE  tb«  very 
notiona  which  oonrtituta  the  final 
object  of  the  inquiry."*  Let  any 
otie  wstch  iJie  manner  in  which  be 
himaelt  unra-veb  a  oomplicated  mass 
of  evidence  ;  let  bim  observti  how,  for 
instance,  he  elicits  the  true  history 
of  any  ooourrence  from  the  involved 
Rtatamenta  of  ana  or  uf  loony  wit- 
nuBBea  ;  he  will  find  that  he  dues  nut 
take  all  the  Items  of  evidence  into 
hU  mind  at  once,  and  attempt  to 
weave  tbeui  logutbec :  he  extem- 
potivea,  from  a  few  of  the  partjoulara, 
k  fimt  lude  theory  of  the  mode  in 
which  the  facta  took  place,  and  then 
luolca  at  tho  other  statements  ooe  by 
one,  ta  try  whether  they  can  be  rcoon- 
oiled  with  that  pruviyianal  theory, 
or  what  alterations  or  additions  it 
Kijuires  tu  make  it  square  with  them. 
In  this  way,  which  haa  been  justly 
cumportHl  tu  the  Methods  of  Appraii- 
matioQ  uf  uiathematicionB,  we  arrive, 
by  means  of  hypotheses,  at  condu- 
siona  not  hypothetical.f 


ry  lattonBl  prlocipli 


beon  Ju^lj  dted 
nroceedina  ou  the  veryn 

deflnlte  part  or  other  of  (bg  orgnuiiiiii, 
baldly  uiuiDcd  tbnt  c«U!u  tnors,  wlilch 
net  wluff  known  to  be  local  wbtb  cqlleil 
coiutltuUDual,  had  their  origin  in  the 
mucous  mamliraUD  ot  tlic  AllrQentr^caiiaL 
TUa  snppofil^u  wiu  inciood,  ax  IH  now 
RGUcralfy  admitted,  fiTTtnieuuH  1  buthswaH 
JListilied  in  maldOK  it.  liiico  by  dsdui^Iog 
UiD  coufloquences  of  the  suppoBltJon,  iluq 
compniiD?  tliem  nlth  the  fnctii  ol  t)ioH 
mabvliBi,  he  might  he  certain  of  dlspiDtioa 
Ijli  l^piitlieililf  It  was  Itl'toundei'  -' 
night  oipect  that  Uia  comiuiliion 


midly  n 


Ilia  < 

tbiit  lb .- =— -.        -- 

oriffinaUy  an  bypothulfl  of  tlie  c«lcbrtftod 

Anotbor  hypothesis,  lo  tho  logitlmMyof 


g  6.  It  ia  perfectly  eonristent  with 
the  spirit  of  the  methal,  to  oisame 
in  tins  provisional  manner  not  only 
an  hypotheaifl  respecting  the  law  (5 
what  we  already  know  to  be  the 
cause,  but  an  hypotheeia  reapectin;; 
the  cause  iteelf.  It  ia  olbwahle,  use- 
ful, and  often  even  necessary,  to  begin 
by  asking  ourselves  what  cause  ina^ 
huve  produced  the  effect,  in  order 
that  we  may  know  in  what  direction 
to  look  out  for  evidence  to  detennins 
wliuther  it  ootiuilly  did.  The  vocticca 
of  JJcecartes  would  have  been  a  per- 
fectly legitimate  hypothesis,  if  it  had 
been  possible,  by  any  jnnde  oE  eitplo- 
ration  which  we  could  entertain  tho 
hope  of  ever  possesBing,  to  bring  the 
reality  of  tlie  vortices,  as  a  fact  in 
nature,  ooni4uaively  to  the  teat  at 
observation.  The  vim  of  the  hypo- 
thesis was  that  it  could  not  lead  to 
any  couiae  of  investigation  capable  of 
converting  it  from  an  hypothesis  into 
a  proved  fact.  It  might  chance  to 
be  Ji'jprovcd,  either  by  same  wont  of 
onrrespondencu  with  the  pheu 
it  purported  to  enplair  "~  '" 
ally  happened)  by  soi 
fact.  "The  free  paaaage  oi  comets 
through  the  spaces  in  which  these 
vortices  should  have  been,  convinced 
men    that   these    vortices    (]ld    li(A 


which  n 


m  can  lie,  nod  w 


11  cfilculiitud  to  UglittliD  inthofedeD. 
□  Inquii?,  Is  tlkst  suffffnated  by  sevoi^l 
ent  writcre,  tlist  the  htniu  Is  a  vulbdo 
1  that  each  of  Iti  pulBatfoos  Is  a 
eofelecbicltythniughlhaayifann, 
iQou  roourked  th^t  the  Hmaa^o 
the  haod  from  the  beating  of  ■ 
Bvi  a  stniuff  raasmblanca  to  a 
hocli.  And  the  bypotbcais,  U  fol- 
-.  ._..  _.i  Its  canaiHinenCDS,  ndght  afford  a 
plausible  siplauutiuii  of  laiiny  pbyiiolDgi- 
;_,    ..^.    ™i.ii.  .1 — 0  ia  uatlilng  to  rUx. 


ifstMid  the  eoiiditions  of 
e  to.  obiwvatiait 


i  fADta,  while  tboro  is 


ButSoloDtly 
voltnio  phoiiuuiBi 
tkie  iiyfKitheais  i 

Thn  attempt  to  looallae.  In  dlffereut 
regions  of  the  brain,  the  physW  organs 
of  our  dlBeroat  moutal  familtlca  and  pto- 
penhltlei,  wu,  on  the  part  of  its  original 
author,  a  legltlmDte  example  of  a  acientlfia 
hypothcsla ;  and  we  ought  i^ot,  therefore, 
to  blame  Mm  tor  the  oitramely  lUght 
gnnnda  on  which  fao  often  proceedad,  liv 


i 


exist"*    But  the  Lj^theati  would 
havB  bean  falae,  though  no  Buch  din    ' 
evidence  of  its  faLiity  liad  bt'eii  pi 
cur&ble.     Direct  evidence  of  its  truth 
there  could  not  be. 

The  prevailing  hTpothesIa  oE  a  In- 
mintferouB  ether,  in  utbcr  respects  oot 
without  analog  to  that  of  Descartes, 
is  not  in  its  own  nature  entirely  out 
off  from  the  possibility  of  direct  evi- 
dence  in  its  favour.  It  is  ivellkuowu 
that  the  difference  between  the  cal- 
culated and  the  ubgerTed  tinier  of  the 
periodical  return  of  Encku'a  comet, 
hoa  led  to  a  conjecture  that  a  medium 
capable  of  oppaaing  rcsiabmce  to  mo- 
tion ia  diffuBad  through  space.  If 
this  Buimise  should  be  confirmed,  in 


an  opention  which 

noo.    If  there 

be  really 

HidowineTitB  nod  the  voHoua  de^rai 
coiupliration  In  the  cerebr&l  sTatem,  ths 

wnv  to  IlkelT  to  be  brought  to  llKht  as  by 

. ..._     .^   .V.   «_    ..-. .„   Jiypo- 


thsnomenn,  withd 
iglats  haTu  not  i 


0  appraciatfl, 

inrkible  Bpeeulation  o 


the  Origin  0 

able  Dxamp^e  m  a  legiamau 

What  hD  temH  "  natural  seleel 

cajrable  at  producing  effaol 


8  Mr.  DorwlQ  (na  Iiae  beec 


Dtended  that   hie   doctrine  voe 
ion  but  by  those  ol  Hypothesis. 


IB  WIS  to  rejaet  at  oi 

•  Whewell'B  PHt.  iif  HUtvrtrg,  pp.  s 


the  comse  of  ages,  by  the  gradual 
occuitiulatiun  of  a  similar  variance  in 
the  oaaa  of  the  other  bndieg  of  the 
solar  system,  the  luminiferens  ether 
would  have  made  a  considerable  ad- 
vance towards  the  character  of  a  vera 
caiaa,  since  the  existence  would  have 
been  ascertained  oE  a  great  connical 
agent,  possessing  some  of  tbe  attri- 
buteti  which  the  hypothesis  asBuines ; 
though  there  would  still  leiiialn  many 
difficulties,  and  the  identification  M 
the  ether  with  the  resisting  mediom 
would  even,  I  imagine,  give  rise  to 
new  ones.  At  present,  however,  thiB 
supposition  cannot  be  looked  upon  aa 


more  than  a  c 


njecture ;    the  i 
r  stiU  r    • 


«  with  the 


poeeibility  of  dedadng  from  its  u- 
eumed  laws  a  considerable  number  of 
actual  phenomena ;  and  thia  evidence 
I  cannot  regard  oa  concluaive,  Iw- 
oause  we  cannot  have,  in  tbe  case 
of  «uch  an  hypothesis,  the  ossu 
that  if  the  hyputhcaia  be  false  it 
lead  to  resultB  at  v 
true  facta. 

Accordingly,  moat  thinkers  of  any 
degree  of  dobriety  allow,  that  on 
hypothesis  of  this  kind  is  not  tn  be 
received  as  probably  trne  because  it 
accounts  for  all  the  known  pheno- 
mena, since  thia  is  a  condition  eome- 
tiiiiea  fulfilled  tolerably  well  by  two 
conflicting  hypotheses ;  while  there 
are  probably  many  others  which  are 
equally  possible,  but  which,  for  wjmt 
of  anything  analogous  in  our  expe- 
rience, our  minds  are  unfitted  to  con- 
ceiva.  But  it  seems  to  be  thoogfat 
that  an  hypothesis  of  the  sort  in  ques- 
tion is  entitled  to  a  more  favourable 
reception,  if,  bssides  accounting  for 
all  the  facts  previously  known,  it  has 
led  to  the  anticipation  and  prediction 
of  others  which  experience  afterwards 
verified  ;  as  the  nndulatory  theory  of 
light  led  to  the  prediction,  subse- 
quently realised  by  experiment,  thai 
two  lundnous  rays  might  meet  eadi 
other  in  such  a  manner  b£  to  produce 
darkness.  Buoh  predictions  and  their 
fulfilment  are,  indeed,  well  caloulaled 
to    impress   the  uninformed,   whcse 


f(i[th  ii 


icideno 


«  rests  luilely  on  similar 


and  what  cranes  to  paea.  But  it  ia 
strange  that  an;  considerable  stress 
sbould  be  laid  upon  anch  s  coinci- 
dence by  peraona  of  Bcienlifio  attain- 
meata.  If  the  laws  of  the  propagation 
of  Ught  accord  with  those  of  the  vibra- 
tions of  nn  elastic  tluid  in  aa  man; 
roBpects  as  i«  neeesaary  to  make  the 
h;pothcaiB  alford  a  correct  expression 
ofallormost  of  the  phenomena  known 
at  the  time,  it  is  notJiing  striuige  that 
they  should  occonl  with  each  other 
in  one  respect  more.  Though  twenty 
such  coincidences  should  occur,  they 
would  not  prove  the  reality  of  the 
undulatory  ether  [  it  would  not  fol- 
low that  the  phenomena  of  light  were 
rsBults  of  the  laws  of  elastic  flnida, 
but  at  moat  that  they  are  governed 
by  laws  partially  identical  with  these  ; 
which,  we  may  observe,  is  already 
certain,  from  the  fact  that  the  hypo- 
thesis in  question  coidd  be  for  a 
moment  tenable.*  Cases  may  be 
cited,  even  fn  our  imperfect  acquain- 
tance with  nature,  where  ageneies 
that  we  have  good  reoson  to  consider 
US  radically  distinct  produce  their 
effects,  or  pome  of  their  effects,  accord- 
ing to  laws  which  arc  identical  The 
law,  for  example,  of  the  inverse  square 
of  Ibe  distance,  is  the  measure  of  the 
intensity  not  only  of  gravitation,  but 
(it  ia  buieved)  of  illumination,  and  of 
heat  diffused  from  a  centre.  Yet  no 
one  looks  upon  this  identity  as  proving 
similarity  in  the  mechanism  by  which 
the  three  tdnds  of  phenomena  are 
produced. 
According  to  Dr.  Whewell,  the  co- 


liat  has  m 


octritHite 


Uui  bypotholE  of  . 

the  cDuvefaiiM  of  llHtaC.  fa  tlis  certain  fiust 
thut  Ught  Innilt.  (which  cannat  be  prored 
bI  gravitation ;)  thiit  Its  communlcutlun  it 

tint  tt  is  Intercaptfld  (^Icb  giHYitatian 
la  not)  Ijy  inlenooiag  objeota.    Those  are 


10  tiint  DjcehAnlcnl  m 


a  tra  not  uitltled  1 


incidence  of  results  predicted  from  an 
hypothesis  with  facts  afterwards  ob. 
served  amounts  to  a  conclusive  proof 
of  the  tmth  of  the  theory.  "If  I 
copy  a  long  aeriea  of  letters,  of  which 
the  last  hatf-doxen  are  concealed,  and 
'  found  to 
afterwards 
because  I 
have  made  out  the  import  of  the  iu- 
scHptioD.  To  sity,  that  because  I 
have  copied  oil  that  I  could  see,  it  is 
notliing  strange  that  I  should  guess 
(hose  which  I  cannot  see,  would  be 
absurd,  without  supposing  such  a 
ground  tor  guessing."  *  It  any  one, 
from  examining  the  greater  part  of 
a  long  inscription,  can  interpret  the 
characters  so  that  the  inscription 
gives  a  ratioual  meaning  in  a  known 
language,  there  ia  a  strong  presump- 
tion that  his  interpretation  is  correct ; 
but  I  do  not  think  the  presumption 
nmoh  increased  by  his  being  able  to 
guees  the  few  remaining  letters  with- 
out seeing  them  :  for  wc  should 
naturally  expect  (when  the  natare  of 
the  case  excludes  chance)  that  even 
an  erroneous  interpretation  which 
accorded  with  all  the  visible  parts  of 
the  inscription  would  accord  also  with 
the  small  remainder  ;  as  would  be  the 
case,  for  eiample,  if  the  inscription 
had  been  desigiiedly  so  contrived  as 
to  admitof  a  double  sense.  I  assume 
that  the  uncovered  characters  afforil 
sn  amount  of  coincidence  too  great  to 
be  merely  casual :  otherwise  the  illus- 
tration is  not  a  fair  one.  No  one  sup- 
poses the  agreement  of  the  phenomena 
of  light  with  the  theory  of  undulations 
to  be  merely  fortuitous.  It  must  arise 
frem  the  aotoal  identity  of  some  of 
the  laws  of  undnlationa  with  some 
of  those  of  light ;  and  if  there  be  that 
identity,  it  is  reasonable  to  suppois 
that  its  consequences  would  not  end 
with  the  phenomena  which  first  sug- 
gested the  identification,  nor  be  even 

-  ■  ■      ■  ph.» 


known  at  the  ti. 


But  it 


follow,  because  someuf  the  law 


agree 


tvith  those  of  undiilatioDB,  tlist  them   { 


e  auy  "< 


undul: 


_ itfollowed  I 

not  so  many)  uf  the  eame  laws  agreed 
HitI)  thoea  of  ths  projeGtion  oE  yuu- 
ficlea,  thiit  there  waa  ttctaol  emisuian 
uf  pBiticIea,  Even  the  undiilatory 
hypotbesis  doefi  not  account  fgr  all 
the  phenomena  oC  light  ^The  natural 
Buluun  ul  objectB)  the  comjiuiind  na- 
ture uf  the  solar  cay,  tbe  absoi'ption  of 
naiid  ita  chemioDJand  vital  ikction, 
ypothesia  leaves  as  niyuteriouB 
w  it  found  thL'm ;  itud  some  of  tbeie 
(acta  ore,  at  lemt  apparently,  more 
reconciluble  with  the  emiasioa  theon 
than  with  that  uf  Young  and  FresoHL 
Who  knows  but  that  some  third  hy- 
potheoiii,  iucluding  all  thsae  pheno- 
tneno,  may  iu  tiino  leave  the  uikIuIo- 
tory  theory  m  far  bahind  aa  that  hua 
left  the  theory  oE  Kewtou  and  hia 


To  the 


well  I 


H  ofti 


that  the  condi- 
ig  for  all  tha  known 
fulfllled  equally 


lie.  Whewell  raakea 
knowi  "  of  no  Bueh  case  in  the  history 
of  acionce,  where  the  pheaooiena  are 
at  all  BumerouB  and  complicatod."* 
Iriuch  an  afBrmatioo,  by  a  writer  of 
Ur.  Whewell'a  minute  wquaintance 
irith  the  history  of  soieuce,  woidd 
carry  great  autliortty,  [f  be  hod  not,  i 
few  pauea  before,  taliea  pains  to  re 
futa  it,T  by  moint^ning  that  even  thi 
exploded  Bcientifio  hypotheses  might 
always,  or  almost  always,  have  been 
au  inadlhed  as  to  moke  then 
representations  uf  the  phei 
The  hypothesia  of  vortices, 
US,  was,  by  sucoesaive  modifioations, 
brought  to  coinddo  in  ita  results  with 
the  Nevrtonian  theory  and  with  the 
facts.  The  vortices  did  net  indeed 
explain  all  the  phenomena  which  the 
Newtonian  theory  was  intimately 
fuuiid  to  account  for,  such  as  tlie  pre- 
cession   of  the    equii|oi:ea ;   but  this 


;i  and  tlio  wliols  ol  Appendix  G. 


I  the  contemplation  of  either  parly,  oa 
one  of  the  foots  to  be  accounted  for. 
All  the  facts  which  they  did  conteui- 
plata  we  mny  believe  on  Dr.  Whe^ 
well's  authority  to  have  accorded  aa 
acourab'Jy  with  the  Cartesian  hypo- 
thesis,  ill  its  liiially  improved  state,  oa 
with  Newtua'a. 

But  it  is  not,  I  concdye,  a  valid 
reoaon  for  oixepting  any  given  bypo- 
tlieais  that  we  are  unable  to  imagine 
any  other  which  will  account  f»r  the 
foot*.  There  is  no  necessity  (or  anpr 
posing  that  the  true  enplanatiuQ  niut 
be  one  which,  with  only  out  present 
experience,  wa  could  imagine.  Among 
the  natural  agents  with  which  we  are 
acijuainted,the  vibrations  of  an  elostii) 
fluid  may  be  the  only  one  whose  law* 
bear  a  close  reseml^once  to  those  q( 
light ;  but  we  cannot  tell  that  tbere 
does  not  exiat  on  unknown  cause,  other 
than  an  elaatia  ether  diffused  through 
^ace,  yet  producing  effects  identical 
in  some  respects  with  tboae  which 
would  reaidt  from  the  undulations  of 
Buoh  on  ether.  To  assume  that  no 
such  causa  con  exist  appears  to  me 
an  extreme  case  oE  assumption  with- 
out evidence.  And  at  the  risk  of 
being  charged  with  want  of  modesty, 
I  cannot  help  expressing  natonub-' 
ment  that  a  philosopher  i3  Dr.  Whe- 
well's  abilities  and  attainments  should 
have  written  on  elaborata  t|eatiaB  on 
the  philosophy  of  iuduotlon,  In  which 
he  reoogniies  ftbsulutely  no  mode  of 
induction  eioept  that  of  trying  hy- 
pothesis after  hypothesia  until  one 
found  which  fits  the  phenomena  | 


whioh  one,  when  fnuni).  i*  ti 
Eumed  as  true,  with  no  other  reserva- 
tion than  that  if  on  re-oiamination  it 
should  appear  to  assume  more  than  l> 
needful  for  explaining  the  phenomena, 
the  superfluous  part  of  the  asaumptioq 
should  be  cut  off.  And  this  without 
the  slightest  distinction  between  the 
cnaea  In  which  it  may  be  known  be- 
forehand that  two  different  hypo- 
theses cannot  lead  to  the  same  reanit, 
and  thoBo  in  which,  for  aught  we  can 
ever  know,  the  range  of  auplxwiUona, 


HypOTHBSEa 
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»U  Hjiully  cuDBiatent  With  tba  phe- 
numeaa,  may  bo  infinite.* 

NeverthelesH,  I  do  not  nj^ree  withM. 
Gomte  in  condemning  those  who  em- 

51oy  themaalvea  in  worltiiig  out  into 
uMl  the  application  of  these  hypo- 
theeeB  to  the  explanatioo  of  ascer- 
tained tttote,  provided  they  bear  in 
piind  that  the  utmost  they  can  pHivs 
li,  not  that  the  hypothesis  ia,  but  that 

Lmay  be  true,  ^e  ether  bypotheaia 
<  a  very  atrong  claim  to  ba  eo  fol- 
lowed out,  a  claim  greatly  Btrtingth- 
ened  Bince  it  haa  been  shown  to  afford 
a,  meohiuusm  which  would  explain 
tile  mode  of  production  not  of  light 
only,  but  also  of  heat.  Indeed  the 
speculation  has  a  smaller  element  of 
hypnthesiB  in  its  application  to  heat 
than  in  the  case  for  which  it  was  ori- 
pnally  framed.  We  havo  proof  by 
our  aenaes  nf  the  existenoe  of  mole- 
cular movement  among  the  portiolea 
of  all  heated  bodies,  while  we  have 
no  aimilar  experience  in  thu  case  of 
%ht.  When,  therefore,  heat  is  com- 
mnnicated  from  the  sun  to  the  earth, 
Bcroaa  apparently  empty  apace,  the 
chain  of  causation  hoa  molecular  mo- 
tion both  ^i  the  beginning  and  end. 
The  bypotheaia  only  makea  the  mo- 
tion aontiuuoua  by  extending  It  to 
the  middle.  Now  motion  in  a  body 
IB  known  to  be  capable  of  being  iui- 
parted  to  another  body  contiguous  to 
It;  and  the  Intervention  o(  a  bsV°- 


ot  thetnuiaiidBsiaa  af  Ught,  niiich,  iatsu 
in  noJuDctlDti  with  tha  rut  ot  his  doctrluo 
on  OtB  anbjeoh  Is  not,  I  coufwa,  very  Inlel- 
U^ble  to  me,  Imt  whlub  goeg  isr  towards 
Temmlnc.  II  U  doea  cot  sctuollr  remove, 

Be  ii  contending,    ii«BluBt   Blr  Villiau 
HamUtm.  that  all  matter  huvrel^t,    Blr 
iniliuii.  Id  -pruol  of  the  contnur,  cited  the 
lumlnifBTOui  ether  and  thu  caluriae  and 
dodtrto fluids,  "which,"  lie  adS,  "wbi 
ncithor  denude  dT  tlieir  cljoTootAr  ot  ai 
slance  nor  olutho  wiUi  the  attribute 
TfOight."   "Towhlch,"  coDtinUDaDr- W 
■welt  ■'myroplj-la,  that  piectaolj  becai 
I  CHUuot  clDthn  thaae  agents  yiitb  the  atl 
tmU  of  Wdght,  I  do  deaude  tliam  of  t 
Dhamotar  of  Sutwtaniie.     Tho;  are  i 
subslJuiQoB,  Init  ogeutlia.    Tliaio  Imp 


theticol  elaatio  fluid  occupying  tha 
apace  between  tho  sun  and  the  earth 
supplies  the  contiguity  which  Is  the 
only  condition  wanting,  and  which 
can  be  supplied  by  no  supposition  but 
that  i)f  an  mterveniiig  medium.  Tha 
suppoaitiun,  notwithstanding,  is  at 
beat  a  probabte  conjecture,  not  ft 
proved  truth  j  foe  there  ia  no  proof 
that  conti^fty  is  absolutely  required 
for  tho  communication  of  motion  from 
one  body  to  another.  Contiguity  does 
not  always  exist,  to  onr  aenses  at 
leaat,  in  the  cases  in  which  motion 
produees  motiop.  The  forces  which 
go  under  the  name  of  attraction, 
ledally  the  greatest  of  all,  gravitu- 
n,  are  examplea  ot  motion  producing 
jtion  without  apparent  contiguity, 
beti  a  planet  movea,  ita  .liataut 
satellites  accompany  ita  motion.    The 


wtol. 


along  with  it  in  the  progreea  which  it 
is  aacertained  to  be  executing  through 
space,  And  even  if  we  were  to  ac- 
cept aa  conclusive  the  geometrical 
reasoniiiga  {atriMngly  similar  to  those 
by  which  the  Carteaians  defended 
their  vortices)  by  which  it  has  been 
attempted  to  show  that  the  moliona 
of  the  ether  may  acctiunt  for  gravita- 
tion itself,  even  then  it  Would  only 
have  been  proved  that  the  auppoaed 
mode  ot  production  may  be,  but  not 
that  no  other  niode  con  be,  the  true 


denble  AinmB  are  ne^  rraparlf  called  Im- 
poaderabla  Fluids.  ThlB  I  oauwlre  Uimt  I 
have  proved."  Nothing  can  hen.Dro  iihilo- 
■opLlcal.    But  if  the  lumiDileroua  ether  ia 

the  mouilug  □!  ita  usdiilaUonsI  Oun  on 
igenor  undulatel  Oui  there  bs  alternate 
motion  forwari  oiid  backward  of  tba  pus 
tloleii  of  BD  igaiicyl  And  does  not  the 
whole  mathemstlcal  tbeor;  ol  theundulB' 
tlaaaimplrthem  tobemoterialt  Jeltnot 
a  aeries  of  dcduetlona  from  tbe  known  pro- 

S^tioa  of  olaatic  fluLdsT  Thil  opinion  of 
.  Whawoll  reduces  flio  undulations  to  a 
Oenre  of  speeob.  and  tlw  imdnlitory  tlioory 
to  the  proposition,  wbJeb  all  must  aduiC, 
that  tho  tronamlaalan  of  light  t«k>a  pbcs 
oeeorditiB  to  laws  which  prosant  a  very 

those  of  UEdiilutiona.  H  Dr.  Wliewoll  U 
prenared  to  sluid  b?  this  doctrioe,  1  liavq 
BO  aiHorenoo  with  hiia  on  tlio  subVwt,, 


1^^ 
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S  7.  It  19  necenear^,  befare  qnittinfi 
the  subject  of  bypothesea,  to  giiara 
sgainst  the  appettiance  of  reflecting 
iiptin  the  Boientifio  thIuo  of  aeveral 
broDchca  of  physical  inquiry,  which, 
though  only  in  their  iDfancy,  I  hold 
to  be  strictly  inductive,  riiera  is  b 
great  difference  between  Inventing 
ogencieB  to  Bcooant  for  claesea  lit  phe- 
nonieDA,  and  endeavouring,  in  con- 
fonnity  with  known  lawe,  to  conjec- 
ture what  former  coUocatlonsof  known 


similar  to  tbat  by  which  we  know  it 
to  be  produced  in  all  casea  in  which 
we  have  actual  experience  of  its  origin. 
Tliis,  for  example,  is  the  scope  of  the 
Inquiries  of  geology  ;  and  they  are  n< 
more  illogical  or  visionary  than  judi 
cial  inquiries,  which  also  aim  at  dis 
covering  a  past  event  by  inference 
from  those  of  its  effects  which  still 
Hubsist.  Ab  we  ckn  a»certiun  wliethtr 
a  man  was  murdered  or  died  a  natural 
death  from  the  indications  exhibited 
by  the  corpse,  the  presence  or  absence 
of  signs  of  qtruggling  on  the  grouod 
ur  on  the  adjacent  objects,  the  marks 
of  biood,  the  footsteps  of  the  anp- 
posed  murderers,  and  so  on,  proceed- 
ing throughout  on  uniformities  ascer- 
tained by  a  perfect  induction  without 
any  mixture  of  hypothesis,  so  if  we 
find,  on  and  beneath  the  surface  of 
our  planet,  masses  exactly  similar  to 
deposits  from  water,  or  to  results  of 
the  uooliiig  of  matter  melted  by  fire, 
we  may  justly  conclude  that  such  has 
been  ^eir  orii^n  ;  and  if  the  effects, 
though  similar  in  kind,  are  on  a  far 
larger  scale  than  any  which  are  now 
produced,  we  may  rationally  and 
without  hypothesis  conclude,  either 
that  the  causes  existed  formerly  with 
greater  intensity,  or  that  they  have 
operated  during  an  enormous  length 
of  time.  Further  than  this  no  geolo- 
gist of  authority  luis,  abco  the  rise  of 
the  present  enlightened  school  of  geolo- 
gical speculation,  attempted  to  go. 


In  many  geological  inquiries  it 
doubtless  happens  that  though  the 
laws  to  which  the  phenomena  are 
ascribed  are  known  laws,  and  the 
agents  known  agents,  those  agents 
are  not  known  to  have  been  present 
in  the  particular  case.  In  the  specu- 
lation respecting  the  igneous  origin 
of  trap  or  granite,  the  fact  does  not 
admit  of  direct  proof,  that  those  sob- 
stances  have  been  actually  subjected 
to  intense  beat.  But  the  same  thing 
□light  be  said  of  all  judicial  inquiriea 
which  proceed  on  circumstantial  evi- 
dence. We  can  conclude  that  a  man 
was  murdered,  though  it  is  not  proved 
by  the  teetimony  of  eyewitnesses  that 
some  person  who  had  the  intention  of 
murdering  him  was  present  on  the 
spot.  It  is  enough,  for  most  pur- 
poses, if  no  other  known  oause  could 
tiuve  generated  the  effects  shown  to 
have  been  produced. 

The  celebrated  speculation  of  La- 
place concerning  the  origin  of  the  earth 
and  planets  participates  essentially 
in  the  inductive  character  of  modem 
geiJogical  theory.  The  speculation 
is,  that  the  atmosphere  of  the  sun 
originally  extended  to  the  present 
limits  of  the  solar  system ;  ftom 
which,  by  the  process  of  cooling,  it 
has  cDutr^Lcted  tti  its  present  dimm- 
sions ;  and  since,  by  the  general 
principles  of  mechanics,  the  rotation 
of  the  sun  and  of  its  accompanying 
atmosphere  must  iaorease  in  rapidity 
as  its  volume  diminishes,  the  increased 
centrifugal  force  generated  by  the 
more  rapid  rotation,  overbaluioing 
the  action  of  gravitation,  has  caused 
the  sun  to  abandon  suocessive  rings 
of  vaporous  matter,  which  ore  sup- 
I  to  have  condensed  by  cooling, 
to  have  become  the  planets, 
e  is  in  this  theory  no  unknown 
ince  introduced  on  supposition, 
any  unknown  property  or  law 
ascribed  to  a  known  sul»tano&  The 
known  laws  of  matter  authorise  us  to 
suppose  that  a  body  which  Is  con- 
stantly giving  out  BO  large  an  amount 
of  heat  as  the  sun  is  must  be  pro- 
gressively cooling,   and  that,  by  the 
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pmcesa  of  onoling,  !t  muBt  contract ; 
[f,  therefore,  we  endeavour,  from  the 
present  etate  of  that  luiniQary,  to  io- 
fecite  state  in  a  time  long  piut,  we 
must  necessarily  suppose  that  its 
atmosphere  extctideil  much  farther 
thui  at  present,  and  we  ace  entitled 
to  mppoae  that  it  extended  as  far  oa 
we  can  trace  effects  euch  as  it  might 
naturally  leave  behind  it  oo  retiring  \ 
and  Huch  the  planets  are.  Tbese  sup- 
positions being  mode,  it  follows  from 
known  laws  Uiat  sUBCoBEive  zones  of 
the  solar  atmosphere  might  ba  abui- 
doned ;  that  these  would  continue  to 
revolve  round  the  sun  wibh  the  enme 
veloci^  as  when  they  formed  part  of 
its  gubatance  ;  and  that  tbey  would 
cool  down,  long  before  the  suti  itself, 
to  any  given  temperature,  and  conse- 
quently to  that  at  which  the  greater 
pftrt  of  the  voporouB  matter  of  which 
tliey  consisted  would  become  liijuid 
or  Bi^d.  The  known  law  of  gravita- 
tion woold  tben  " 


auld 


aesume  the  shape  our  planets  actually 
exhibit ;  would  acquire,  each  ab') 
a.  rotatory 


1  that  el 


volve 


the  planets  actually  do,  about  the 
sun,  in  the  same  direction  with  the 
snu's  rotation,  but  with  less  velocity, 
because  in  the  same  periodic  tiuie 
which  the  sun's  rotation  occupied 
when  bis  atmosphere  extended  to 
that  point.  There  ia  thus,  in  La- 
place's theory,  nothing,  strictly  speak- 
ing, hypothetical ;  it  is  an  example 
oE  leptimate  reasoning  from  a  pre- 
sent effect  to  a  possible  past  cause, 
according  to  the  known  laws  of  that 
cause.  The  theory  therefore  ia,  aa  I 
have  said,  of  a  similar  character  to 
the  theories  of  geologists,  but  con- 
siderably inferior  to  them  in  point 
oE  evidence.  Even  if  it  were  proved 
(which  it  Is  not)  that  the  conditions 
necessary  for  determining  the  breaking 
off  of  Buccestive  rings  would  certainly 
occur ;  there  would  still  be  &  much 
greater  chance  of  error  in  alsuming 
that  the  existing  lavrs  of  tubira  are 
the  same  which  exiated  at  tbe  origin 


of  the  solar  system,  than  in  merely 

E resuming  (with  geoIogUts)  that  those 
iwB  have  lasted  through  a  few  revo. 
JntiouB  and  transformations  of  a  single 
trtie  among  the  bodies  of  which  that 
system  ia  compoaed. 


CHAPTER  XV. 


g  I.  In  the  laat  four  chapters  we 
have  traced  the  general  outlines  of 
the  theory  of  the  generation  of  deri- 
vative laws  from  ultimate  ones.  In 
the  present  chapter  our  attention  will 
be  dirscted  to  a  particular  cose  of  the 
derivation  of  lawa  from  other  laws, 
but  a  case  so  general,  and  so  impor- 
tant, OS  not  only  to  repay,  but  to  re- 
quire, a  separate  examination.  This 
is  the  case  of  a  complex  phenome- 
non, resulting  from  one  simple  law,  by 
the  continual  addition  of  an  effect  to 
itself. 

There  are  some  phenomena,  some 
bodily  sensations,  for  example,  which 
are  essentially  instantaneoua,  and 
whose  existence  can  only  be  pro- 
longed by  the  protnngation  of  the 
existence  of  the  cause  by  which  they 
are  produced.  But  moat  phennmenn 
are  in  their  own  nature  permanent ; 
having  begun  to  exist,  they  would 
exist  for  ever  unless  some  cause  in- 
tervened having  a  tendency  to  alter 
or  destroy  them.  Such,  for  example, 
are  all  the  facts  or  phenomena  which 
we  call  bodies.  "Water,  once  pro- 
duced, will  not  of  itself  relapse  mto 
a  state  of  hj-drqgen  and  oxygen  ;  such 
a  change  requires  some  agent  having 
the  power  of  decomposing  the  com- 
ponnd.  Such,  again,  are  the  positions 
Id  space  and  the  movements  of 
bodies.  No  object  at  rest  alters  its 
position  without  the  intervention  of 
some  conditions  extraneous  to  itself  ; 
and  when  once  in  motion,  no  object 
return!  to  a  state  of  rest,  or  altera 
either  its  direction  or  its  velooty, 
unluas  eome  new  c^teimal  (un^^^ina 
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are  sapei-iuiltii^i:!].  It,  therefore,  per- 
petually bsppena  tlmt  a  tempurar; 
cause  gires  risa  Id  a  pcnuaneiit  eSecl 
The  coDtaot  of  Itm  with  moist  Mr  tnr 
B  few  hours  prodoaea  n  nist  which 
Tnay  endure  for  centuries ;  or  a  pro- 
jectile farce  which  laiinchca  a  cannnii- 
ball  into  space  produces  a  motiiin 
which  would  continue  for  ever  uuIebb 
Bumo  utlier  force  countertwted  it 

Between  tba  two  exiuupW  whioh 
WB  hftVB  hare  givon  there  is  a  differ- 
KUoe  worth  pointin;}  out.  In  the 
forinet^  (in  which  the  phonomunon 
produced  Is  n  Bubatnnce,  and  not  a 
motion  of  a,  mibstance,)  elnoe  the  ruet 
remuitii  for  ever  and  unaltered  un- 
less some  new  eauso  supGrvenes,  we 
may  speak  of  the  contact  nf  air  ft 
hundred  years  ago  as  even  the  proxi- 
mate cfiuae  of  the  rust  ivhieh  hna 
existed  from  thdb  tiiile  mltll  turn. 
But  when  the  effect  ia  motion,  which 
ia  itaelF  a  change,  we  must  use  a 
different  lanmiape.  The  peniianencj 
lit  the  effect  is  now'  only  the  por- 
inaneuoy  of  a  series  of  ohaiiw*'.  The 
[lecDnd  foot,  or  Inch,  Of  mile  of  mo- 
tion, Is  not  the  mere  prolonged  dnra- 
(ion  of  the  first  foot,  or  inch,  or  mde, 
bot  another  fact  which  sUcceeils,  and 
wliioti  may  W  some  respects  be  rery 
uiitlke  the  fonner,  since  it  carries  the 
body  through  a  different  region  of 
apHOe.  Kow,  tfie  original  pmieotile 
force  which  set  the  body  moTing  is 
the  remote  Cause  of  all  Its  motion, 
however  long  continued,  but  the 
proximate  cause  of  no  motion  except 
that  which  took  place  at  the  first  ia- 
atant.  The  mi/tion  at  any  siibsetjuent 
instant  is  prmtlmately  caused  by  the 
motion  whieh  took  ]^ace  at  the  in- 
stant preceding-  It  is  on  that,  and 
not  on  the  ori|f!nat  moving  cause,  that 
the  motion  at  any  given  moment  de- 
pends. For  suppose  that  the  body 
passes  through  some  resisting  medium, 
which  partially  counteracts  the  effect 
uf  the  original  impulse  and  retards 
the  mctiiin,  this  ciiunteractirat  (it 
need  scarcely  here  be  repeated)  ia  as 
rtrict  an  example  of  obedience  to  the  '. 
J»w  of  the  Impulse  it)  if  the  body  hod 


gone  on  moving  with  its  original  velo- 
city; bat  the  motion  which  results  is 
different,  being  now  a  compound  of 
the  effects  oE  two  causes  acting  in 
contrary  directions,  instead  of  the 
single  effect  of  one  cause.  Now,  . 
what  causa  does  the  body  obey  in 
its  satwequenl  motion  f  The  original 
cause  of  motion,  or  the  actual  motion 
at  the  preceding  instants  The  latter; 
for  when  the  object  issues  from  the  re- 
sisting mediam,  it  continues  moving, 
n<it  with  its  original,  but  with  its  re- 
tarded Telocity,  The  motion  having 
once  been  diminished,  all  that  whli£ 
follows  is  diminished.  The  effect 
changes,  because  the  cause  which  ft 
realty  obeys,  the  proximate  cause,  the 
real  cause,  in  fact,  has  changed.  This 
principle  is  recognised  by  mothcma- 
ticians  wlien  they  enumerate  among 
the  causes  by  which  the  motion  nf  f 
body  ia  at  any  Instant  detsmiiaed, 
the  foTtX  generated  by  the  iiraviona 
motion ;  an  expression  which  would 
be  absurd  If  token  to  imply  thai  thla 
"  force  "  woa  an  Intermediate  lihlc  be- 
tween the  cause  and  the  effect,  tnit 
which  really  means  only  tba  previous 
motion  itself, 'considered  as  a  cause  of 
further  motion.  We  must,  therefore, 
if  we  would  apeak  with  perfect  pre- 
eistun,  consider  each  link  in  the  suc- 
Cosaion  of  motions  aa  the  effect  of  the 
link  preceding  it.  But  if,  fur  the 
cunveniencB  of  discourae,  we  speak  at 
Che  whole  series  aa  one  effect,  it  must 
be  aa  an  effect  produced  bv  the  ori- 
ginal impelling  force ; 
effect  produced  by  on  i 
cause,  and  posaesaing  the  property  ot 
aelt-perpetuation. 

Let  us  now  auppose  that  the  origi- 
nal agent  or  cause,  instead  of  being  m- 
etantnneous,  is  permanent.  Whatever 
effect  baa  been  produced  up  to  a  grveri 
time,  would  {tmleas  prevented  by  the 
Intervention  o{  some  new  cause)  sub- 
sist permanently,  even  if  the  cause 
were  to  perish.  Since,  however,  the 
cause  does  ni^t  perish,  but  contihaes 
to  Esiat  and  to  operate,  it  most  go 
on  producing  more  and  more  of  the 
effect;   oDd   instead  of  an  uiufoim 


I  instantaneonl 


effect,  ire  have  a  progresstre  tetiea 
of  efl^ctttf  ariHiTig  Eroin  the  accuinii- 
luted  influence  of  a  permitiient  L-auee. 
Thus,  the  contact  of  icon  with  tbe 
atmosphere  couaea  a  portion  of  It  to 
tuit;  and  if  the  cause  ceased,  the 
effeot  ftiready  produced  wtmld  be  pet- 
tnanent,  bat  no  further  effect  WauJd 
be  »dd8d.  If,  however,  the  cause, 
namely,  exposure  tu  molet  air,  con- 
tlnnM,  Dioro  RDd  more  of  the  iron 
becomes  rusted,  until  all  which  is  ex- 
posed is  converted  Into  a  red  powder, 
wbeil  ODB  of  ths  cotiditloDs  of  the 
pKtductlon  of  tunt,  nttmelj,  the  pfe- 
senoe  of  Uniixidised  icon,  lias  ceased, 
nnd  ihe  eSect  cannot  an;  longer  lie 
prndnoed  Again,  tbo  earth  causes 
bwJies  to  fatl  Wards  it,  that  Is,  the 
existence  oE  the  earth  at  a  given  In- 
Etuit  causes  an  nnsnpportcd  body  tu 
move  tawaids  it  at  tbe  succeeding 
instant ;  and  if  the  earth  were  anni- 
hilatpd,  as  much  of  the  eHect  aa  ie 
alcendj  produced  would  contlnuo ; 
Ibe  object  would  go  on  moving  in 
the  Mni«  dicection,  with  its  acqnu^ 
velodty,  nnfi!  Intercepted  by  Bomp 
bodjor  deflected  by  some  other  force. 
The  earth,  however,  not  being  anni- 
hilated, goes  on  producing  til  the 
second  iliBtant  an  effect  similnr 
and  oE  eqoal  ainmmt  with  the  first, 
v-hicfa  two  effects  being  added  to- 
gether, there  results  an  accelerated 
velocity  ;  and  this  operation  ireing 
repeatM  at  each  successive  instant, 
the  mere  permaaEnce  of  the  cause, 
though  without  increnae,  gives  rise  to 
a  constant  piogreBsive  inccenae  of  the 
effect,  so  h>ng  as  all  the  conditiona, 
negative  and  poaitiTe,  of  the  prodnc- 
tton  of  that  effect  contloue  to  bo 
tealiaed. 

It  is  obvious  that  this  state  of 
things  is  morel;  a  caeo  of  the  Com- 
jioaltion  of  Causes.     A  causo  which 


analj-sis  be  considered  as  a  niunber  of 
enoBea  exactly  aimilar  sitccessirelj 
introduced,  and  prodncing  by  their 
oomblnatlon  the  smn  of  the  effects 
h  they  would  severally  produce 
'D'acted  singly.   The  progressive 


fnstlUg  of  the  iron  is  iu  strictness  tlifl 
of  tbe  effects  Of  many  purticleB 
r  acting  in  succession  upon  cor- 
responding particles  of  iron.  The 
continued  aotion  of  the  earth  upon  a 
fatting  body  is  emiiv.tleAt  to  a  series 
of  forces,  applied  in  successive  In- 
stants, each  tending  to  produce  a  eer« 
tain  constant  quantity  of  motion  { 
and  tho  motion  at  each  instant  is  the 
turn  of  tbe  cffecta  of  the  new  force 

S plied  at  the  preceding  instant,  and 
a  motion  already  aC[|uire<I.  In  each 
instant,  a  fresh  effect,  oE  which  gravity 
is  the  proximate  cause,  is  added  to 
iffect  of  which  it  Was  the  remote 
I ;  ur  (to  express  the  same  thing 
In  another  manner)  the  effect  pro- 
duced by  tho  earth's  infhience  at  the 
inatant  lust  elapsed  is  added  to  the 
~~"  of  the  effects  of  which  the  remotd 
es  were  the  influences  everted  by 
the  earth  at  all  the  previoUB  instanbi 
Since  the  motion  began.  The  cose, 
therefore,  cornea  nndec  the  principle 
L  concurrence  of  causes  producing 
effect  eqnal  to  the  sum  oE  their 
separate  effects.  But  as  the  causes 
Come  into  play  not  al!  at  once,  but 
scocessively,  and  as  the  effect  at  each 
Instant  Is  the  snm  of  the  effects  ot 
those  causes  only  which  have  come 
into  action  up  to  thftt  instant,  the 
result  assumes  the  form  of  an  ascend- 
ing scries  ;  a.  succession  of  sums,  each 
than  that  which  preceded  it : 
thus  a  progrcsBive  effect 


from  the , 


Since  the  m 
influences  the  effect  only  by  adding 
to  ite  quantity,  and  sinoo  the  addition 
talres  place  according  to  a  fixed  law, 
(equal  quantitiea  in  eqnnl  tdmee,)  tho 
result  is  Capable  of  bdng  computed 
on  mathematical  prinoiptea.  In  fact, 
this  case,  being  that  of  inflnitosimDl 
increments,  is  precisely  the  case  which 
the  differential  calculna  was  invented 
to  meet  Tha  qnastions,  what  effect 
will  rcsnlt  tram  the  continual  addition 
of  a  given  cause  to  itself,  and  what 
amount  of  the  cause,  being  continually 
added  to  itself,  will  produce  a  giveir 
amount  of  the  ettciA,  lie  ev\3Kn!i!t^ 


a  the 


iiiatbematical  queBtinnx,  uid  to  be 
treoteil,  tberetoru,  deduotively.  If, 
It?  we  havo  sgbh,  cases  nf  the  Coin- 
positlon  of  Caiisea  are  Belttom  adapted 
fur  any  other  than  deductive  investi- 
gation,  this  is  BSpeciallv  ttui  '  -  '^'-  - 
case  now  examined,  Uio  c 
composition  of  a  cause  with 
previous  effects ;  since  such  a  cane  is 
peculiarly  Dmcnable  to  the  deductive 
method,  while  the  undistinguiBhable 
manner  in  which  the  effects  are  blended 
with  one  another  and  with  the  causes 
must  moke  the  treatment  of  such  an 
iOBtanee  experimentiilly  atill  more  chi- 
merical than  in  any  other  case. 

g  2.  We  shall  next  advert  to  a. 
rathec  mure  intricate  operation  of  the 
same  principle,  namely,  nheu  the 
cause  does  nut  merely  continna  in 
action,  but  undergoes,  during  the 
same  time,  a  pn^roaaive  change  in 
those  of  its  circumstances  which  con- 
tribute to  determine  the  eSeat.  In 
this  case,  ns  in  the  former,  the  total 
effect  goes  on  accumulating  by  the 
coutinunl  addition  of  a  fresh  effect  io 
that  already  produced,  but  it  is  no 
longer  by  the  addition  of  equal  quau- 
titien  in  equal  times ;  the  quantities 
added  are  unequal,  and  even  the 
quality  may  now  be  dlEFerent  If  the 
change  in  the  state  of  the  permanent 
cause  be  progressive,  the  effect  will 
go  through  a  double  serios  uf  changes, 
arising  (lartly  from  the  accumulated 
action  of  the  caose,  and  partly  from 
the  changes  in  its  action.  The  effect 
is  still  a  progrsflsive  effect,  produced, 
however,  not  by  the  mere  continuance 
of  a  cause,  but  by  its  contitmance  and 
its  progressiveness  combined. 

A  familiar  esample  ia  afforded  by 
the  increase  of  the  temperature  as 
summer  advances,  that  is,  as  the  sun 
draws  nearer  to  a  vertical  position, 
and  remains  a  greater  number  of 
hours  above  the  horizon.  This  in- 
stance exemplifioa  in  a  very  interest- 
ing manner  tlie  twofold  operation  on 
the  effect,  arising  from  the  continu- 
ance of  the  cause,  and  from  its  pro- 
greasive  change,    When  once  the  sun 


has  come  near  enough  to  the  zenith, 
and  remains  above  the  horizon  \fiag 
enough  to  give  more  warmth  during 
one  diumal  rotation  than  the  counter- 
acting cause,  the  earth's  radiation, 
can  carry  off,  the  mere  continuance 
of  the  cause  would  progressively  in- 
creasa  the  effect,  even  If  the  sun 
came  no  nearer  and  the  days  grew 
no  lunger ;  but  in  additjon  to  thiit, 
a  change  takes  place  in  the  occidenta 
of  the  cause  [its  series  of  diumal 
positions)  tending  to  increase  the 
quantity  of  the  effect.  When  the 
suuuner  solstice  hoe  passed,  the  pro- 
gressive change  in  the  cause  b^ns 
Co  take  place  the  reverse  way ;  but, 
for  some  time,  the  accumulating  effect 
of  the  mere  continuance  of  the  Cause 
exceeds  the  effect  of  the  changes  ii 
it,  and  the  temperatur  '* ^ 


Again,  the  motion  of  a  planet  ii  n 
progressive  effect,  produced  by  causes 
at  once  permanent  and  progressive. 
The  orbit  of  a  planet  is  determined 
{ omitting  perturbations  ]  by  two  causes! 
first,  the  action  of  the  central  body, 
a  permanent  cause,  which  alternately 
iucreaaes  and  diminishes  as  the  planet 
draws  nearer  to  or  goes  farther  from 
its  perihelion,  and  which  acts  at  every 
point  in  a  different  direction ;  and, 
secondly,  the  tendency  of  the  planet 
to  continue  meving  in  the  direction 
and  with  the  velocity  which  it  has 
already  acquired.  Thia  force  also 
grows  greater  as  the  planet  draws 
nearer  to  Its  perihelion,  because  as  it 
does  so  its  velodty  increases ;  and 
less,  as  it  recedes  from  its  perihelion  : 
and  this  force  as  welt  as  the  other 
acts  at  each  point  in  a  different  direc- 
tiim,  because  at  eveiy  pmot  the  action 
of  the  central  force,  by  deflecting  the 
planet  from  its  previous  direction, 
alters  the  line  in  which  it  tends  to 
continue  moving.  The  motion  at 
each  instant  ia  determined  by  the 
amount  and  direction  of  the  motion, 
and  the  amount  and  direction  of  the 
sun's  action,  at  the  previous  instant : 
and  if  we  speak  of  the  entire  levoln- 
tton  of  the  planet  na  one  phon 


(wliicb,  sa  it  is  periodical  and  similar 
to  itself,  we  often  find  it  cunveniciit 
to  do,)  tliBt  plienomenon  ia  the  pro- 
greiaiTB  effeot  of  two  permanent  and 
prtigresaire  causes,  the  central  force 
ftnd  the  ocquirixi  motion.  Those 
cauBBS  happening  to  be  progresaivB 
in  the  pnrticnlar  way  which  is  called 
periodical,  the  effect  neceiiijarily  is  so 
too ;  because  the  quanticieii  to  be 
added  together  returning  in  a  regular 
order,  the  same  sums  must  aha  regu- 

This  example  Ih  worthy  of  con- 
sidaratioa  also  in  another  respect. 
Though  the  causes  themselveii  are 
penoaneut,  and  indepeudbnt  of  all 
tonditions  known  to  ua,  the  changes 
nhicb  take  phuM  in  the  quantities 
and  relntiona  of  the  causes  are  actu- 
ally caused  by  the  periodical  changes 
in  the  effecta.  The  causes,  as  they 
exist  at  any  moment,  having  produced 
a  certain  motion,  that  motion,  be-! 
coming  itself  a  cauae,  leotitE  upon] 
the  causes,  and  produceB  a  change! 
in  tbem.  By  altering  tbe  distance^ 
and  direction  of  the  eeotral  body 
relatively  to  the  planet,  and  the 
direction  and  quantity  cf  the  force 
in  the  diteotion  of  the  tangent,  it 
altera  the  elements  which  determine 
the  motion  at  the  next  succeeding 
instanL  This  change  renders  the 
next  motion  somewhat  different ;  and 
this  difference,  by  a  fresh  reaction 
npon  the  causes,  renders  tbe  next 
motion  again  different,  and  so  on. 
Tbe  original  state  of  the  causes  might 
have  been  such,  that  tbis  series  of 
actions  modified  by  reactions  would 
not  have  been  periodical  The  aun'a 
action  and  the  original  impelling 
force  might  have  been  in  auch  a 
ratio  to  one  another  that  tbe  reaction 
of  the  effect  would  have  been  such  as 

without  ever  bringing  tbem  bock  to 
what  they  wera  at  any  former  time. 
The  planet  woold  then  have  moved 
in  a  parabola  or  an  hyperbola,  carves 
nut  returning  into  themselves.  The 
quantities  of  the  two  forces  were, 
however,  originally  such,  that  tlie  suc- 


cessive reactions  of  the  effect  bring 
back  tbe  causes,  after  a  certain  time, 
to  what  they  were  before  ;  and  from 
that  time  all  the  variations  continue 
to  recur  again  and  i^ain  tn  the  same 
perindiual  order,  and  must  so  con- 
tinue while  the  causes  subsist  and  are 
not  counteracted. 

83.  In  all  cases  of  progreBsive 
effects,  whether  arising  from  the 
Bcciiraulation  of  unchanging  or  of 
changing  elements,  there  is  an  uni- 
formity of  succeasion  not  merely  be- 
tween the  cause  and  the  effect,  l>ut 
between  the  first  stages  of  the  effect 
and  its  subsequent  stages.  That  a 
body  tn  racua  falls  sixteen  feet  in  the 
firat  second,  forty-eight  in  the  second, 
and  BO  on  in  the  ratio  of  the  odd 
numbers,  is  as  mnch  an  imifonn  se- 
quence as  that  whan  the  supports  are 
removed  the  body  faUa.  The  seqaenea 
of  spring  and  i^uinaier  is  as  regular 
and  invariable  as  that  of  the  approach 
of  the  sun  and  spring,  but  we  do  not 
consider  spring  to  be  tbe  came  of 
summer  ;  it  ia  evident  that  both  are 
aucoeBsive  effects  of  the  beat  received 
from  tbe  sun,  and  that,  considered 
merely  in  itaelf,  spring  might  con- 
tinue for  ever,  without  having  the 
slightest  tendency  to  produce  summer. 
A«  we  have  su  often  remarked,  not 
the  conditional  but  tbe  iTnconditional 
invariable  antecedent  ia  termed  the 
cause.  That  which  would  not  be 
followed  by  the  effect  unless  some- 
thing else  had  preceded,  and  which 
if  that  something  else  hod  preceded 
would  not  have  been  required,  is 
not  the  cauae,  however  invariable  the 
sequence  may  in  fact  be. 


It  is 


1  this  way  that  most  of  tl 


niformities  of 
rated  which  are  not  cases  of  oauaa- 
tion.  When  a  phenomenon  goes  on 
increasing,  or  periodically  increases 
and  diminishes,  or  goes  through  any 
continued  and  unceasing  process  of 
variation  reducible  to  an  unifonn 
rule  or  law  of  succession,  we  do  not 
on   this   account   presume   that  any 


jjs  iron. 

oauae  wid  ufteQt.  Wo  proeunm  the 
contrary  ;  we  oxpect  to  fiad  that  the 
.vhole  series  oidginatus  eithsr  from 
tke  oatttinued  action  of  fixed  oausag, 
or  from  wuaea  which  go  through  a 
corrasponding  process  of  coDtiuaous 
ohsnge.    A  tree  grows  fram  half  an 

inch  high  to  a  huncired  feeti  and 

trees  will  gcneraUy  grov 
height  unless  pruvented  by  i 
teraoting  cause.  Sut  we  ( 
the  HftedUng  the  cnuie  of 
giDWQ  tree  ;  the  invariiiih 
Sent  it  certainly  is,  and  we  know 
Tsiy  imperfectly  on  what  ether  autc- 
eadenta  the  aequence  ia  aontingent, 
but  we  are  convinced  that  it  is  can 
^gent  on  samething,  because  th' 
homogeneousneas  of  the  aoteoedenl 
with  the  eonsenuciit,  the  cloao  re 
»  of  the  seedling  '    "     ' 


nctly  resembling  the  progreasively 
aocumulnting  effect  produced  by  tha 
long  action  of  some  one  cauae,  toayo 
no  posaibility  of  doubting  that  the 
seedling  and  the  tree  are  two  termB 
111  a  Beriea  of  that  description,  the 
first  term  of  which  ia  yet  to  seek. 
The  conclusion  is  further  confirmed 
by  this,  that  we  are  able  to  proTe  by 
strict  induction  the  dependence  of 
the  growth  of  the  tree,  and  ' 


ofitt 


the  continued  repetitii 
procenea  of  nntritian,  the  rise  of  the 
oap,  the  absorptions  and  exhalations 
by  the  leaves,  &c ;  and  the  same  ex- 
periments would  probably  prove  to 
UB  that  the  growth  of  the  tree  isi  the 
accumulated  sum  of  tha  ofEects  of 
thcae  continued  prooeaaeg,  were  we  not, 
for  want  of  sufficiently  miorDacopic 
eyee,  unable  to  obsefve  correctly  and 
in  detail  wliat  those  effects  are. 

This  Buppouition  by  no  means  re- 
ciuireB  that  the  effeot  should  not, 
ducing  its  progress,  undergo  many 
jnodifj  cations  besides  those  of  quan- 
tity, or  that  it  should  not  somethnes 
appear  to  undergo  a  vecy  marked 
change  of  character.  This  may  be 
•either   becauie   the   imknomi    canre 


consists  of  several  component  ele- 
ments or  agents,  whose  ^ecta,  aocu-. 
mulating  according  to  different  law^ 
are  compounded  in  different  propor- 
tions at  diiferent  periods  in  the  az- 
istence  of  the  oi^aiiiBed  being ;  or 
because,  at  certain  paints  in  its  pro- 
gress, fresh  causes  or  agencies  coma 
in,  or  are  evolved,  which  intermix 
their  laws  with  those  of  the  Drime 
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§  T.  SciBNTi^io  intinirers  give  the 
name  of  Empirical  Iawb  to  those  uni- 
formities which  observation  or  ejtoeri- 
nieut  ha£  shown  to  exist,  but  on  whioh 
they  hesitate  to  rely  In  eases  vaning 
much  from  (hose  which  have  been 
actually  observed,  for  want  of  se^g 
any  reason  uAjr  such  a  law  should  exist. 
It  is  implied,  therefore,  in  the  notion 
of  an  empirical  law,  that  it  is  not  an 
ultimate  law ;  that  if  true  at  all,  its 
truth  is  capable  of  being,  and  requires 
to  be  accounted  for.  It  is  a  derivative 
law,  the  derivation  of  which  is  not  yet 
known.  To  state  the  explanation,  the 
viki/,  of  the  empirical  law,  would  be  to 
state  the  laws  from  which  it  is 
rived;  the  ultimata  causes  ou  whioh 
it  is  contingent,  And  if  ws  knew 
these,  wo  should  slgo  know  what  ai 
its  limits — under  what  conditions  it 
would  cease  to  bs  tuliilled. 

The  periodical  return  of  eolipaes, 
as  origmally  asoertained  by  the  per- 
severing ohservation.  of  the  early 
!Kastem  astronomers,  was  an  empiri- 
cal law  until  the  )t<''"^''i^'  is.'Wf  of  the 
celestial  motions  hod  accounted  for  it; 
The  following  are  empirical  laws  rtiij. 
waiting  to  be  resolved  into  the  simpler 
laws  from  which  they  are  derived. 
The  local  laws  of  tlia  flux  and  reflux 
of  the  tides  in  different  places :  the 
succession  of  certain  kinds  of  weathf  ~ 
to  certain  appearances  of  sky :  ta 
apparent  exceptions  to  the  almort  uh 
veraal  truth  that  bodies  expand  Jl 
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brndri,  both  sninml  and  v^[etalili, 
im  improved  by  crnssing  :  that  g&aet 
haru  a  Htmng  tendencj  to  penneute 
animitt  meiabrsnea ;  that  substikDces 
ooutainiog  a  vary  high  proportii 
nitrogen  (euoh  as   hydrucyunia  acid 
and  morphia)  are  puwerfiU  poiaons ; 
that  wheu  different  metala  are  fused 
together,  the  alloy  ia  harder  than  the 
various  elemeats ;  thattliB  number 
atuiua  of  acid  required  to  ueatrali 
nna  atom  of  any  btue  is  equal  to  t 
uuDiber  oE  atunm  of  uxygen  in  t^ 
Imse  :  that  the  eulubility  of  BubslanceB 
in  one  another  depends  ■  (at  least  in 
Bomo  degree)  an  the  similarity  of  their 
clemente. 

An  empirical  law,  then,  ig  an  ob' 
wrved  uniformity,  iireaumed  to  Ik 
reeuliable  into  Bimpler  laws,  but  not 
yetrewjlvedintothaui.  The  ascertain- 
■Dent  of  the  empirical  lawa  of  pheno- 
mena often  precedes  by  a  long  interval 
the  explanation  of  those  laws  by  tbe 
Deductive  Method  ;  and  tbe  Teci6ca- 
tion  uf  a  deduction  udually  consists  in 
tbe  cumparisuu  of  itn  results  with 
empiiical  laws  previously  ascertained, 

S  2.  From  a  limited  number  of  ulti- 
mate laws  of  cauiiatiou,  there  are 
QBcesHorily  generated  a  vast  nombcr 
of  derivative  unifonnjtiea,  both  of 
suocession  and  of  co-existence.    Some 

ence  between  different  effects  of  the 
some  causa:  of  these  we  badeiaimples 
in  the  lost  cliapter.    Some  are  laws 
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between  effects  and  their 
remote  cauaee,  resolvable  into  the 
kws  which  connect  each  with  the  In- 
termediate linli,  Thirdly,  when  causes 
act  together  and  compound  their 
effects,  the  laws  of  those  causes  gene- 
rate the  fundameiitnl  law  of  the  effect, 
Damely,  that  it  depends  on  the  co- 
existence of  those  causes.  And,  finally, 
the  order  of  succBBsion  or  of  co-ejdst- 
ence  which  obtains  among  effects 
necessarily  depends  on  their  causes. 
If  they  are  effects  of  the  some  cause, 
it  depends  on  the  lawa  of  that  cause  ; 
if  on  different  cauaen,  it  depends  on 
the  laws  of  those  causes  severally,  and 
-"-      '       -    '  .-  .    .  .  ,^^,g 
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iniiui 


3  fur- 


ther wben 
co-exist,  that,  again,  depends  nn  Char 
causes  ;  and  we  may  thus  trace  back 
the  phenomena  higher  and  higher, 
until  the  different  series  of  effeets 
meet  in  a  point,  and  the  whole  is 
shown  to  have  depended  ultimately 


erging  to 


.til, 

points, 

id  the  order  of  the  effects  is  proved 

have  arisen  fiom  the  collocation 

some  of  the  primeval  causes  or 

natural   agents.      For   eiample,    the 

order  of  succession  and  of  co-existence 

among  the  heavenly  motions,  which 

is  expressed  by  Kepler's  laws,  is  de- 

Ved  from   tbe  oo.e.<iietence  of   two 

imeval    causes,   the    eun   and    the 

original    impulse   or   projectile  force 

belonging  to  each  planet,  *     Kepler's 

' resolved   into  the  laws   of 

sea  and  the  foot  of  their  ca> 


Der  vat  ve  laws,  therefore,  do  not 
pen  1  s  lely  on  the  ultimate  laws 
•  hich  th  }  are  resolvable':  they 
stly  depend  on  those  ultimate  laws 
d  an  nit  mate  fact,  namely,  the 
de  of  CO  ex  stence  of  eome  of  the 
if  the  univ. 


of  CE 


Difht 


ferent,  it  the  causen  co-eKiated 
differant  proportiiinfl,  or  with  any 
diSerencQ  in  thuee  of  their  lelBtions 
by  which  the  effects  are  influenced. 
It,  for  example,  the  min'a  attraotiou 
Hnd  the  original  projectile  force  had 
existed  in  BOiiie  other  ratio  to  one 
another  than  they  did,  (and  we  know 
of  no  reason  why  this  should  not  have 
baea  the  case,)  the  derivativu  laws  of 
the  heavenly  motions  niight  have  been 
qnite  diCFerent  from  who,t  they  are 
The  propoiiiona  which  exist  happt^i 
to  be  such  as  to  prodace  re^Ia 
elliptical  motions  ;  any  other  propor 
tiona  would  have  produced  different 
ellipses,  or  circular,  or  parabolic,  < 
hyperbolic  motions,  hut  still  regult 
ones ;  because  the  effects  ot  each  of 
the  agents  accumulate  according  t 
nn  onifonn  law ;  and  two  reguli 
Bories  of  quantities,  when  their  co. 
responding  tenns  are  added,  muE 
produce  a  reg:ulaF  series  of  some  sort, 
whatever  the  quantitiea  themEi ' 


S  3.  Now  this  Uat-raeotioaed  ele- 
ment in  the  resolution  of  a  derivative 
law,  the  element  which  is  not  a  law 
of  causation,  hut  a  collocation  of 
csnies,  cannot  itself  be  reduced  to 
nny  law.  There  is  (as  formerly  re- 
marked*) no  uniformity,  no  nnrma, 
principle,  or  rule,  perceii-ahle  in  the 
distribution  of  the  primeval  natural 
agents  through  the  universe.  The 
different  substances  compoang  the 
earth,  the  powers  that  pervade  the 
\miveree,  stand  in  no  constant  relati 


the 


in  the  universe  are  intermingled.  Thi 
utmoat  disorder  is  apparent  in  tl 
combination  of  the  causes  ;  which  i; 
consistent  with  the  most  r^uiarordei 
in  their  effects  ;  for  when  each  agent 
" '"    """   "    own  operations  accord. 


ingtc 


nthem 


nother. 


One 
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more  abundant  thi 
acts  through  a  larger  extent  o{  apace 
than  others,  without  any  pervading 
anali^y  that  we  can  discover.  We 
not  only  do  not  know  of  any  reason 
why  the  sun's  attraction  and  the 
force  in  the  direction  of  the  tangent 
co-exiet  in  the  exact  proportion  they 
do,  but  we  can  trace  no  coincidence 
between  it  and  the  proportions  in 
which  any  other  elementary  powers 

■  HuprB,  1>ool:  lU.  <±.  v.  )  7, 


capricious  combination  of  agencies 
will  generate  a  regularity  of  Hoine  sort ; 
a^  we  Bee  in  the  kaleidoscope,  where 
any  casual  arrangement  of  coloured' 
bits  of  glass  produces  by  the  law 
rejection  a  beautiful  regularity  in 


S  4.  lo  the  above  considerations 
lies  the  justification  of  the  limited 
degree  of  reliance  which  scientific 
inquirers  are  accustomed  to  place  in 
empirical  laws. 

A  derivative  law  which  .results 
wholly  from  the  operation  of  601 
one  causa  will  be  as  universally  tr 
as  the  laws  of  the  cause  Itself :  that 
is,  it  will  always  bo  true  except  where 
some  one  of  those  effects  ot  the  cause, 
on  which  the  derivative  law  depends, 
is  defeated  by  a  counteracting  cause. 
But  when  the  derivative  law  results 
not  from  different  effects  of  one  cause, 
hut  from  effecU  of  several  causes.  We 
cannot  be  certain  that  it  will  be  true 
under  any  variation  in  the  mode  of 
co-existence  of  those  cauBes,  or  of  the 
primiti™  natural  agents  on  which 
the  causes  ultimately  depend.  The 
propueition  that  coal-lwdB  rest  on 
certain  descriptions  of  strata  exclu- 
sively, though  true  on  the  earth  so 
far  OS  our  observation  has  readied, 
cannot  be  extended  to  the  moon  or 
the  other  planets,  supposing  oool  to 
exist  there ;  because  we  cannot  be 
assured  that  the  original  constitution 
of  any  other  planet  was  such  as  to 
produce  the  different  depositions  in 
the  same  order  as  in  our  globe.  Tlie 
derivative  hiw  in  this  cose  dep 
not  solely  on  laws,  but  0 
tion  ;  and  collocations  ci 
duced  to  any  taw. 

Now  it  is   the  very   nature  of  a 
derivative  law  which    h 
been  rcmlved  into   it?    elements.  In 


ise  depend 
n  a  colloci^ 


other  words,  an  empirical  law,  that 
we  do  not  knon  whuthi:r  it  rtBUlta 
from^the  diSereat  effecU  of  one  eauae 
OF  {rom  efFects  of  diSerent  causea. 
yfe  cannot  t^ll  whether  it  dependu 
wlinlly  »□  lavs,  or  partly  ou  lava  and 
partly  on  a  ciiUocatioii.  If  it  depends 
on  a  eoUocatian,  it  wil!  be  true  in  all 
the  cases  in    which    that   particular 

entirely  ignorant,  ill  case  of  its  de- 
pending on  a  collocation,  what  the 
oallocation  is,  we  are  not  safe  in 
eiteoding  the  law  beyond  the  limits 
of  time  and  place  in  which  we  have 
actual  experience  of  its  truth.  Since 
witliin  tbflse  limits  thelawhosolwaya 
been  found  true,  we  have  evidence 
that  the  collocaUoiiB,  whatever  they 
ore,  un  wlijch  it  depends,  do  really 
e:iisC  within  those  limits.  But,  know- 
ing of  no  rule  or  primnple  to  which 
the  collocations  themselves  conform, 
we  cannot  conclude  that  because  a 
collocation  is  proved  to  exist  within 
certain  limits  of  place  or  time,  it  will 
exist  beyond  those  limits.  Empirical 
laws,  therefore,  can  only  be  received 
as  true  within  the  limits  of  time  and 
place  in  which  they  have  been  found 
true  by  observation  ;  and  not  merely 
the  limits  of  time  and  place,  but  of 
time,  place,  and  circumstance;  for 
since  it  is  the  very  meaning  of  an 
empirical  law  that  we  do  not  know 
the  lUtimate  laws  of  causation  on 
which  it  is  dependent,  we  cannot 
foresee,  without  actual  trial,  in  what 
manner  or  to  what  extent  the  Intro- 
dnction  of  any  Dew  circumstance  may 
affect  it, 

§  5,  But  how  are  we  to  know  that 
an  uniformity  ascertained  by  experi- 
ence is  only  an  empirical  law  !  Since, 
by  the  supposition,  we  have  not  been 
able  to  resolve  it  into  any  other  laws, 
how  do  we  kuow  that  it  is  not  on 
ultimate  law  of  causation  ! 

I  answer,  that  no  generalisation 
amounts  to  more  than  an  empirical 
law  when  tlie  only  proof  on  which  it 
reals  is  that  of  tho  Method  of  Agree- 
ment    For  it  has  been  seen  that  by 


that  method  alone  we  never  can  ai- 
ri  ve  at  causes.  The  utmost  that  the 
Method  of  Agreement  can  do  is,  to 
ascertain  the  whole  of  the  circum- 
stances common  to  all  cases  in  which 
a  phenomenon  is  produced  ;  and  this 
aggregate  includes  not,  only  the  cause 
of  the  phenomenon,  but  all  pheno- 
~  la  with  which  it  is  connected  by 
derivative  uniformity,  whether  as 
ig  collateral  effects  of  the  same 
cause,  or  effects  iiC  any  other  cause 
which,  in  all  the  instances  we  hava 
been  able  to  observe,  co-evisted  with 
it  The  method  afioids  no  means  of 
■  itermining  which  of  these  uniformi- 
»  are  laws  of  causation,  and  which 
e  merely  derivative  laws,  resulting 
]m  those  laws  of  causation  and 
from  the  collocation  of  the  causes. 
None  of  them,  therefore,  can  be  re- 
ceived in  any  other  character  than 
that  of  derivative  laws,  the  derivation 
of  which  bos  not  been  traced ;  ia 
other  words,  empirical  laws :  in  which 
light,  all  results  obtained  by  the 
Method  of  Agreement  (and  therefore 
almost  all  truths  obtained  by  simple 
observation  without  experiment)  must 
be  coasidered,  untjl  either  confirmed 
by  the  Method  of  Difference  or  ex- 
plained deductively,  in  other  words, 
accounted  tor  djjiiori. 

Tliese  empirical  laws  may  he  of 
greater  or  leas  authority  according'  as 
there  is  reason  to  presume  that  they 
are  resolvable  into  laws  only,  or  into 
laws  and  collocations  together.  The 
Beqnences  which  we  oi»erve  in  the 
production  and  subsequent  life  of  an 
animal  or  a  vegetable,  resting  on  the 
Method  of  Agreement  only,  are  mere 
empirical  laws ;  but  tbougn  the  ante- 
cedents in  those  sequences  may  not 
be  the  causes  of  the  consequents,  both 
the  one  and  the  other  are  doubtless, 
in  the  main,  successive  stages  of  a 
progressive  effect  originating  in  a 
common  cause,  and  therefore  iude- 
pendent  of  oollocations.  The  uni- 
formities, on  the  other  hand,  in  the 
order  of  Buperposition  of  strata  on  the 
earth,  are  empirical  laws  at  ».  im"^ 
weaker  kind,  aintm  ttie^  toA.  ati."i  «« 


tiot  l>wa  of  caDBiitioD,  but  tilers  ia  no 
reMon  to  believa  that  they  dapend  on 
.  any  aominon  cause ;  aU  appeanneea 
are  Id  favour  of  their  dept^ndin^  on 
the  partumhir  callocatian  of  natural 
ftgents  which  at  some  time  or  other 
existEd  on  our  globe,  ajid  from  which 
no  inferencs  oan  be  drawn  as  to  the 
toUDcBtion  which  exiatfi  or  has  existed 
in  any  other  portion  of  the  naiveTsc 

%  6.  Our  deSnition  of  on  empirloot 
law  including  not  only  those  nni- 
foroiitieB  which  are  not  known  to 
be  laws  of  causation,  but  also  those 
which  are,  provided  there  be  raosoa 
to  presume  that  they  are  not  ultimata 
lawt,  this  is  the  proper  place  tu  cim< 
sider  by  what  aigns  we  may  judge 
that  even  If  an  obaerved  uniformity 
be  a  law  of  caUiation,  it  ia  not  an 
altimate  but  a  derivative  law. 

Tho  finit  sign  ia,  if  between  the 
ttitecedent  a  and  the  coniieqnent  b 
ttare  be  evidence  of  Bomo  intermedi- 
ate link,  Bome  phenomenou  of  which 
we  cnu  mruiiae  the  eslatencu,  though 
from  the  imperfection  of  onr  aensea 
or  of  our  inatrumenta  we  are  unable 
to  aacertiiin  its  precise  nature  and 
laws.  If  there  be  such  a  phenomenon, 
(which  may  be  denoted  by  tbe  letter 
IE,)  it  follows  that  even  i£  a  be  tlio 
cause  of  b,  it  is  but  the  remote  cauae, 
and  that  the  law,  a  caassB  b,  is  re- 
solvable  into  at  least  two   laws,   a 


causea  x,  and  x 


B  6.     Thia 


very  frequent  eaae,  ainee-the  opera- 
tions of  nature  mostly  take  place  on 
so  minute  a  scale,  .that  many  of  the 
aucoeasive  atepa  are  either  impereep- 
tiblc,  or  very  indistinctly  perceived. 

Take,  for  example,  the  laws  of  the 
chemical  compoaition  of  substances, 
M  that  hydn^en  and  oxygen  being 
combined,  water  is  produced.  All 
WB  see  of  the  proceas  is,  that  the  two 
goaea  being  mixed  in  certain  propor- 
tions, and  heat  or  electricity  Ijeing 
applied,  an  explosion  takes  place,  the 
gases  disappear,  and  water  remains. 
There  ia  no  doubt  about  the  law,  or 
about  ita  being  a  law  of  causation. 
But    between    tho    QMtcccdeut    (tbe 


state  of  meohattleal  mix< 
d  or  electrilied)  and  thi 
(the  production  of  w  ' 
there  nmst  be  an  intermediate 


ii.,) 


cesa  which  we  do  not  see.  For  if  we 
take  any  portion  whatever  of  ttis 
water  and  subject  it  to  analysis,  we 
Und  that  it  always  contains  hydro- 
gen and  oxygen  ;  nay,  the  very  aama 
proportiom  of  them,  namely,  two- 
thirds  in  volume  of  hydrogen,  and 
one-third  oxygen.  This  is  true  of  a 
single  drop  ;  it  is  true  of  tbe  minutest 
portion  which  qur  inatnimenta  ore 
capable  of  appreciating.  Since,  then, 
tbe  smolleat  perceptible  portion  of 
the  water  cootaJna  botb  theae  sub- 
stances, portions  of  hydrogen  and 
oxygen  amoller  than  the  smallest 
perceptible  muat  have  come  together 
in  every  such  minute  portion  of 
apaoe ;  must  have  come  oloaer  to- 
gether than  when  the  gases  were  ia 
"   state  of  mechanical  mixture,  "'"" 


(to  . 


other  r 


0.)   1 


water  occupies  far  less  space  than 
the  gases.  Now,  aa  we  cannot  sea 
this  contact  or  close  approach  of  the 
minate  particles,  we  cannot  observe 
with  what  circumstances  it  is  at- 
tended, or  according  to  what  laae  !t 
produces  its  effects.  The  production 
ef  water,  that  is,  of  tbe  sensible 
phenomena  whioh  characterise  the 
compound,  may  be  a  very  remote 
effect  of  those  laws.  There  may  be 
innumerable  intervening  links ;  and 
we  are  aure  that  there  must  be  some. 
Havbg  full  proof  that  corpuscular 
action  of  some  kind  takes  place  pto- 
vioua  to  any  of  the  great  trassforma- 
tioDs  in  the  senaible  properties  of  sub- 
atanceo,  we  can  hove  no  doubt  that 
the  laws  of  chemical  action,  ai  at 
present  known,  are  not  ultimate  but 
derivative  laws ;  however  ignomot 
we  may  be,  and  even  though  we 
should  for  ever  remain  ignorant,  of 
tho  nature  of  the  laws  of  oorpusonJar 
action  from  which  they  are  derived. 

In  like  manner,  all  the  prooessei 
of  vegetative  life,  whether  in  tha 
vegetable  properly  so  colled  or  In  the 
.inimnl    Iwdy,    nm    coi'imsoHla  r    '■•"- 


EMPIRICAL  LAWS. 
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eesses.  Nntritioii  is  the  addition  of 
particles  to  one  another,  sometimes 
merely  replacing  other  particles  sepa- 
rated and  excreted,  sometimes  oc- 
casioning an  increase  of  bulk  or 
weight  BO  gradual,  that  only  after 
a  long  continuance  does  it  become  per- 
ceptible. Various  organs,  by  means 
of  pectdiar  vessels,  secrete  from  the 
blood  fluids,  the  component  particles 
of  which  must  have  been  in  the  blood, 
but  which  differ  from  it  most  widely 
both  in  mechanical  properties  and  in 
ehemical  composition.  Here,  then, 
aSe  abundance  of  unknown  links  to 
be  filled  up ;  and  there  can  be  no 
doubt  that  the  laws  of  the  pheno- 
mena of  vegetative  or  organic  life  are 
derivative  laws,  dependent  on  pro- 
perties of  the  corpuscles,  and  of  those 
elementary  tissues  which  are  com- 
paratively simple  combinations  of  cor- 
puscles. 

The  first  sign,  then,  from  which  a 
law  of  causation,  though  hitherto  un- 
resolved, may  be  inferred  to  be  a 
derivative  law,  is  any  indication  of 
the  existence  of  an  intermediate  link 
or  links  between  the  antecedent  and 
the  consequent.  The  second  is,  when 
the  antecedent  is  an  extremely  com- 
plex phenomenon,  and  its  effects 
therefore,  probably  in  part  at  least, 
compounded  of  the  effects  of  its  dif- 
ferent elements  ;  since  we  know  that 
the  case  in  which  the  effect  of  the 
whole  is  not  made  up  of  the  effects 
of  its  parts  is  exceptional,  the  Com- 
position of  Causes  being  by  far  the 
more  ordinary  case. 

We  will  illustrate  this  by  two  ex- 
amples, in  one  of  which  the  antece- 
dent is  the  sum  of  many  homogeneous, 
in  the  other  of  heterogeneous,  parts. 
The  weight  of  a  body  is  made  iip  of 
the  weights  of  its  minute  particles — 
a  truth  which  astronomers  express  in 
its  most  general  terms  when  they  say 
that  bodies  at  equal  distances  gravi- 
tate to  one  another  in  proportion  to 
their  quantity  of  matter.  All  true 
propositions,  therefore,  which  can  be 
made  concenung  gravity  are  ^deri- 
vative laws;   the  ultimate  law  into 


which  they  are  all  resolvable  being 
that  every  particle  of  matter  attracts 
every  other.  As  our  second  example, 
we  may  take  any  of  the  sequences 
observed  in  meteorology ;  for  instance, 
a  diminution  of  the  pressure  of  the 
atmosphere  (indicated  by  a  fall  of 'the 
barometer)  is  followed  by  rain.  The 
antecedent  is  here  a  complex  pheno-' 
menon,  made  up  of  heterogeneous 
elements ;  the  column  of  the  atmos- 
phere over  any  particular  place  con- 
sisting of  two  parts,  a  column  of  air 
and  a  column  of  aqueous  vapour 
mixed  with  it ;  and  the  change  in  the 
two  together  manifested  by  a  fall  of 
the  barometer,  and  followed  by  rain, 
must  be-  either,  a  change  in  one  of 
these,  or  in  the  other,  or  in  both. 
We  might,  then,  even  in  the  absence 
of  any  other  evidence,  form  a  reason- 
able presumption,  from  the  invariable 
presence  of  both  these  elements  in  the 
antecedent,  that  the  sequence  is  pro-' 
bably  not  an  ultimate  law,  but  a  re- 
sult of  the  laws  of  the  two  different 
agents  ;  a  presumption  only  to  be  de- 
stroyed when  we  had  made  ourselves 
so  well  acquainted  with  the  laws  of 
both  as  to  be  able  to  affirm  that  those 
laws  could  not  by  themselves  produce 
the  observed  result. 

There  are  bub  few  known  cases  of 
succession  from  very  complex  ante- 
cedents which  have  not  either  been 
actually  accounted  for  from  simpler 
laws,  or  inferred  with  great  proba- 
bility (from  the  ascertained  existence 
of  intermediate  links  of  causation  not 
yet  understood)  to  be  capable  of  being 
so  accounted  for.  It  is,  therefore, 
highly  probable  that  all  sequences 
from  complex  antecedents  are  thus 
resolvable,  and  that  ultimate  laws 
are  in  all  cases  comparatively  simple. 
If  there  were  not  the  other  reasons 
already  mentioned  for  believing  that 
the  laws  of  organised  nature  are  re- 
solvable into  simpler  laws,  it  would 
be  almost  a  sufficient  reason  that  the 
antecedents  in  most  of  the  sequences 
are  so  very  complex. 

.    §  7.  In  the  ■^te^Sfc^ii^  ^\^^>ass\jOTL^^ 


lied  0 


liava  recogoiaed  two  kiaiJs  of  empi- 
rical lawa :  those  known  to  be  liiWB 
oE  cauiation  but  presumed  to  be  re- 
Bolvable  into  aimpler  laws,  and  thoee 
not  known  to  bo  lawB  o(  causation  at 
ftlL  Both  tbeaa  kinds  of  liiwa  agree 
in  the  demand  which  they  moke  for 
being  explained  by  deduotion,  and 
agree  in  being  the  appropriate  meana 
of  verifying  such  deduction,  since  they 
represent  the  experience  with  which 
the  reaolt  of  tlio  deduction  must  lie 
compajed.  They  agree,  further,  in 
this,  that,  until  explained  and  con- 
nected with  the  idtimate  lawa  from 
which  they  result,  th«y  have  not  at- 
tained the  highest  degree  of  oertwnty 
of  which  laws  are  susceptible.  It  has 
been  shown  on  a  former  ocoaHon  that 
Jaws  of  causation  which  are  deriva- 
tive and  compounded  of  rimpler  laws 
are  not  only,  aa  the  nature  of  the  case 
implies,  less  general,  but  even  less 
certain,  Uian  the  simpler  lawa  from 
which  they  result,  not  in  the  same 
degree  to  be  relied  on  as  univeraaUy 
true.  The  inferiority  of  evidence, 
however,  which  attaches  to  this  class 
of  lawB  is  trifling  compared  with  that 
which    is   inherent    in    unifoimities 

at  all.  Bo  long  as  these  are  1 
solved,  we  cannot  tell  on  how  i  . 
collocations,  as  well  as  laws,  their 
troth  may  be  dependent ;  we 
never,  therefore,  extend  them  with 
any  confidence  to  cnaea  in  whic 
have  not  assured  ourselves  by  trial 
that  the  necessary  collocation  of  causes, 
whatever  it  may  be,  exists.  It  is  to 
this  class  of  laws  alone  that  the  pro- 
perty, which  philosophers  usually  con- 
sider as  characteristio  of  empirical 
laws,  belongs  in  all  its  strictness— 
■  property  of  being  unfit  to  be  re- 
;  on  beyond  the  limits  o£  time, 
place,  and  circumstance,  in  which  the 
observations  have  been  made.  These 
empirical  lawa  inamoreemp 
I ;  and  when  I  employ  that  term 
ipt  where  the  context  manifestly 
the  reverse)  I  shall  generally 
designate  those  uniform'' " 
ly,  whether  of  succession  or  of 
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.  CoNSimtBiNG  then  as  empiri- 
,WB  only  those  observed  uniformi- 
ties respecting  which  the  question 
whether  they  are  laws  of  causation 
must  remain  undecided  until  they  can 
be  explained  deductively,  or  untO 
some  means  are  found  of  applying  the 
Method  of  Difference  to  the  case  ;  it 
has  been  shown  in  the  preceding 
chapter,  that  until  an  uniformity  qui, 
in  one  or  the  other  of  these  modes,  bo 
taken  out  of  the  class  of  empirical 
laws,  and  brought  either  into  that  of 
of  causation  or  of  the  demon- 
ed  results  of  laws  of  causation,  it 
cannot  ivith  any  assurance  be  pro- 
nounced true  beyond  the  local  and 
other  limit!  within  which  it  has  been 
found  BO  by  aatual  observation.  It 
remains  to  consider  how  we  are  to 
assure  ourselves  of  its  tnitb  even  with- 
in those  limits  ;  after  what  quantity 
of  experience  a  generalisation  which 
rests  solely  on  the  Method  of  Agree- 
ment can  ba  considered  sufBdently 
eatabliahed,  even  as  an  empirical  law. 
In  a  former  chapter,  when  treating  of 
the  Methods  of  Direct  Induction,  we 
expressly  reserved  this  question,  and 
the  time  has  now  oome  foe  endeavour- 

We  found  that  the  Method  of  Ag- 
reement has  the  defect  of  nut  prov- 
ing CRunation,  and  can  therefore  only 
be  employed  for  the  ascertainment  tif 
empirical  laws.  But  we  also  found 
that  besides  this  deficiency,  it  labours 
under  a  characteristio  imperiection, 
tending  to  render  uncertain  oven  sneh 
coudusiooB  as  it  is  in  itself  adapted 
to  pntve.  This  imperfedjon  aiisiiB 
from  Plurality  of  Causes.  Although 
two  or  more  caaea  in  which  the  pha- 
namenon  a  has  been  met  with  may 


"  Supra,  tiooli  UL  clu  : 
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I  nay  bl 


bave  no  Mininon  antecedent  except 
A,  this  doea  not  prove  thnt  there  is 
any  connection  between  a  and  A,  since 
e  many  oauee«,  and  may 
n  producM,  in  these  ditFerent 
I,  nut  by  anything  which  the 
a  had  in  common,  but  by  some 
ol  those  elements  in  thera  which  were 
diflerent.  We  nevertheleim  observed, 
that   la    proportion   to  the  multipli- 

the  antecedent  the  ebaiuoteristio  un- 
certajnty  of  the  method  dimiuiehes, 
and  the  existence  of  a  law  of  dou- 
nection  between  A  nnd  a  mare  nearly 
appMucbea  to  certainty.  It  is  now 
to  be  determined  after  what  amount 
of  experience  this  certainty  may  be 
deemed  to  be  practically  attained,  and 
the  connection  between  A  and  a  may 
be  received  as  on  empirical  law. 

This  question  may  be  otherwise 
stated  in  more  familiar  terms  : — After 
how  many  and  what 


coincidence  betweei 


included  that  ai 


It  is  of  the  utmuat  importance  tor 
itndeiBtandinK  the  logic  of  induction 
that  we  should  form  a  distinct  con- 
ception of  what  is  meant  by  chance, 
and  how  the  phenomena  which  com- 
mon language  ascribes  to  that  abstrac- 
tion ore  really  produced. 

g  3,  Chance  ia  ueiially  spoken  of  in 
direct  antithesis  tu  law  ;  whatever  (it 
i»  supposed)  cannot  be  ascribed  to  any 
law  is  attributed  to  chance.  It  is, 
however,  certain,  that  whatever  hap- 
pens is  the  result  of  soma  law ;  is  an 
effect  of  causes,  and  could  have  been 
predicted  from  a  knowledge  of  the 
existence  of  thoae  causes,  and  from 
their  lan-s.  If  I  turn  up  a  particular 
card,  that  ifl  a  consequence  of  its  place 
in  the  pock.  Its  place  in  the  pock 
was  a  coosequencd  of  the  manner  in 
which  the  cards  were  shutBcd,  or  of 
the  order  in  which  they  were  played 
in  the  last  game  ;  which,  agun,  were 
effects  of  prior  causes.  At  every  atage, 
if  we  bad  possessed  an  accurate  know- 
ledge of  the  causes  in  existence,  it 


would  have  been  abstractly  possible  to 
foretell  the  eSect. 

An  event  occurring  by  chauoe  may 
be  better  described  as  a  coincidence 
from  which  we  bave  no  ground  to 
infer  an  uniformity :  the  ooounenca 
of  a  phenomena,  in  certain  drcum- 
stanceB,  without  our  having  reason  nn 
that  account  to  infer  that  it  wiH 
happen  again  in  those  cireumstancea. 
This,  however,  when  looked 
into,  implies  that  the  enumei 
the  circumstances  is  not  completei. 
Whatever  the  fact  be,  since  it  has 
occurred  once,  we  may  be  sore  that  if 
aU  the  same  circumstances  were  re- 
peated, it  would  occur  again ;  and 
not  only  if  all,  but  there  is  some 
particular  portion  of  those  circuin- 
stanceu  on  which  the  phenomenon  is 
invariably  consequent.  With  most  of 
them,  however,  it  is  not  cuuneoted  in 
any  permanent  manner  ;  its  conjunc- 
tion with  those  is  said  to  be  the  effect 
of  chance,  to  be  merelycasual.  Facts 
casually  conjoined  are  separately  the 
(-Sects  of  CBuees,  and  therefore  of  laws; 
but  rjf  different  causes,  and  causes  not 
connected  by  any  law. 

It  is  incorrect,  then,  to  say  that  any 
phenomenon  is  produced  by  chance  ; 
but  we  may  say  tliat  two  or  mora 
phenomena  are  cunjoined  by  chance, 
that  they  co-exist  or  succeed  one  an- 
other only  by  chance  ;  meaning  that 
they  are  in  no  way  related  through 
causation  ;  that  they  are  neither  causa 
and  effect,  nor  effects  of  the  some 
cause,  nor  effects  of  causes  between 
which  there  subsists  any  law  of  co- 
existence, nor  even  effects  of  the  same 
collocation  of  primeval  causes. 

If  the  same  casual  coincidence 
never  occurred  a  second  time,  we 
should  have  an  easy  tent  for  distin- 
guishing such  from  the  coincidences 
which  are  the  results  of  a  law.  As 
long  as  the  phenomena  had  been  found 
together  only  once,  so  long,  unless  WB 
knew  some  more  general  laws  from 
which  the  coincidence  might  have  re- 
sulted, we  could  not  distinguish  it 
from  a  casual  one  ;  but  if  it  occurred 
twice,  WB  should  tnu's  VaaS.  "too  ■'^ofc- 


Thtr 


li  through  their  ci 


\i  ognin  and 
lauaL  Nfty. 
C  with  what 


A  CDincidence  may  oa 
a^ain,  and  yet  be  only 
it  would  be  inooiipiste 
we  know  of  the  ordpr  of  nature  to 
doubt  that  every  cusiinl  coincidence 
will  sooner  or  later  bu  repeated,  na 
long  as  the  phenomena  between  which 
it  ucciirred  dii  not  cea.iB  to  exint,  or  to 
be  repriMlueed.  The  recurrence,  there- 
fore, of  the  same  coincidelice  more 
thou  once  "c  even  iW  frequent  re- 
c  irrrncs  dues  not  prove  that  it  is  an 
iti-'tance  of  any  law  ;  do«i  not  prove 
that  It  in  not  ciuual,  or,  in  commoit 
language,  the  effect  of  chance. 

And  >et,  when  a  cnincidenee  can- 
not be  deduced  from  known  laws,  nor 
proved  by  experiment  to  be  itself  a 
case  of  causation,  the  frequenc}'  of  ita 
ocourrenco  is  the  only  evidence  from 
which  we  can  infer  that  it  is  the 
result  of  a  law.  Not,  however,  its 
abaoluto  A^uency.  The  question  is 
not  whether  the  coincidence  occurs 
•iftnn  or  seldom,  in  the  ordinary  sense 
«!  those  tcrmti ;  but  whether  it  occurs 
more  often  than  chance  will  account 
for  ;  mora  often  than  might  rationally 
be  expected  if  the  coincidence  were 
casual  Wo  have  to  decide,  therefore, 
what  degree  of  freqoency  in  a  coinci- 
dence chance  will  account  for.  And 
to  this  there  can  be  no  general  answer, 
We  can  only  state  the  principle  by 
which  the  answer  must  be  determined: 
tbe  answer  itself  will  be  different  in 
every  different  case. 

Suppose  that  one  of  Qie  phenomena, 
A,  exists  always,  and  the  other  pheno- 
menon, 13,  only  occasionally;  it  fol- 
lows that  every  instance  of  B  will  be 
an  instance  of  Its  coincidence  vrith  A, 
and  yet  the  coincidence  will  ha  merely 
casual,  and  not  the  result  of  any  con- 
nection between  them.  The  iixed 
stars  have  been  constantly  in  exist- 
ence since  the  beginning  of  hmnan 
e:iperlence,  and  au  phenomena  that 
have  coma  under  hnmao  observation 
have,  hi  every  single  inatf 
(■listed  with  them  ;  yet  thi 


that  which 


t  the  s 


ea  not  prove  tl 

iiae,  nop  that  they  ace  in  any  wise 

nnected  with  It.  As  strong  a  case 
of  coincidence,  therefore,  as  can  puR- 
libly  exist,  and  A  much  stronger  cne 
in  point  of  mere  freijuenoy  than  most 
of  those  which  prove  laws,  dnes  not 
hero  pro™  a  law.  Why!  beCaOBi!, 
since  the  atara  exirt  always,  they 
m«»l  co-exist  with  every  other  jAe- 
whether  connected  with 
by  wtnsatinn  or  not.  The  nnl- 
ity,  great  though  it  be,  it  no 
greater  than  would  occur  on  the  ttip- 
position  Chat  no  snch  connection  exists. 

On  the  other  band,  suppose  that 
wo  wore  iiiijiiiring  whether  there  he 
any  connection  between  rain  and  any 
pt^icular  wind.  Rain,  we  know, 
occseionally  occurs  with  every  wind  ; 
therefore  the  connection,  if  it  exJ»t», 
cannot  be  an  actual  law  :  but  still, 
rnin  may  be  connected  «' ' 
particular  wind  through   c  .    , 

that  is,  though  they  cannot  be  always 
effects  of  the  same  cause,  (for  if  lo, 
they  would  regularly  co-eidst,)  there 
may  be  some  cftllsea  common  te  ■"" " 
two,  so  that  in  so  far  as  either  is 
duoed  by  those  common  caoaes,  they 
will,  from  the  laws  of  the  oanses  " 
found  to  co-exisL  Mow,  then,  s] 
wo  ascertain  this  7  The  obvious 
answer  is,  by  observing  whether  rain 
occurs  with  one  wind  more  frequently 
than  with  any  other.  That,  however, 
la  not  enough  ;  for  perhaps  that  CT  ~ 
wind  blowa  more  frequently  than  ai 
other  ;  so  that  its  blowing  more  fi 
quetitly  in  rdny  weather  is  no  mc 
than  wonld  happen,  although  it  had 
no  oonnection  with  the  causes  of  tain, 
provided  it  were  not  connected  with 
causes  adverse  ti  '  ~ 
westerly  winds  blow  dnrlne  aboni 
twice  as  gsvat  a  portion  of  the  year 
as  easterly.  If,  therefore,  it  rains 
only  twice  as  often  ivith  a  westoriy 
as  with  an  easterly  wind,  we  have  no 
reason  tu  infer  that  any  law  of  natura 
is  concemeil  in  the  coinoicience. 


it  rainn  luoro  tbui  twiue  as  often,  we 
may  ba  sure  tbat  some  law  1b  con- 
cerned ;  either  there  is  Borne  Cauae  ill 
nature  whloh,  in  thi«  olinmte,  t^nd« 
to  produce  both  rain  aud  a  weettrly 
wind,  or  a  westerly  wind  bag  itself 
Hme  tendency  to  produce  rain.  But 
If  it  rains  less  than  twice  at  often, 
we  may  draw  a  directly  opposite  in- 
ference :  the  one,  iustcoid  of  beinf;  a 
cause,  or  connected  with  causen,  of 
Ihe  other,  munt  bo  connected  with 
cauaes  adverse  to  it,  or  with  the 
I  alxwnca  of  some  cause  Which  pro- 
duces it;  and  though  it  may  still 
rain  maoh  oftetier  with  a  westerly 
wind  than  with  on  easterly,  so  far 
would  this  be  from  proving  any  con- 
necUon  between  the  phenomena,  that 
the  connection  proved  would  be  be- 
tween run  and  an  easterly  wind,  to 
which,  hi  mere  frequency  of  coinci- 
dence. It  is  leas  allied. 

Here,  then,  are  two  examples  ;  in 
one,  the  grtatcat  possible  frequency 
of  ooincidenoe,  with  no  instance  what- 
ever to  the  contrary,  does  not  prove 
thai  there  in  any  law  ;  in  the  other,  a 
much  lees  frequency  of  coincidence, 
uven  when  non-coinoidenoe  is  still 
luoTB  frequent,  does  prove  that  there 
ia  a  law.  In  both  cnaea  the  principle 
is  the  uma.  In  both  we  consider  the 
poutive  frequency  of  the  phenomeua 
themselves,  and  how  great  frequency 
lA  coincidence  that  must  of  itself 
bring  about,  without  supposing  any 
connection  between  them,  provided 
there  be  no  repugnance ;  provided 
neither  be  connected  with  any  cause 
tending  to  frustrate  the  other.  If 
we  find  a  greater  freqaeocy  of  coin- 
cidence than  thie,  wa  cuumude  tbat 
there  is  some  connection ;  if  a  lew 
frequency,  that  there  is  soma  repug- 
nance. In  the  former  case,  we  con- 
clude that  one  of  the  phenomena  can 
under  some  circomstHnces  cause  the 
other,  or  that  there  e: 
capable  of  causing  them  both 
lattor,  tliat  one  of  them,  or  aome  cause 
which  produce*  one  of  them,  is  cap- 
nble  of  counteracting  the  production 
of  the  other.    Wu  have  thus  to  deduct 


from  the  observed  rruiuency  of  cotn- 
cideuce  aa  much  na  may  bo  the  effect 
of  chance,  that  is,  of  the  mere  fre- 
quency of  the  phenomena  themselves  j 
and  if  anything  remnins,  what  does 
'     ""  ■ '    '    f^gj  which 


■sthe 


The  frequency  of  the  p 
can  onlybeosoectained  within  definite 
limits  of  apace  and  tine  ;  denendin^g 
as  it  does  on  tlie  quantity  and  distri- 
bution of  the  primeval  natural  agents, 
of  which  we  con  know  nothing  be- 
yond the  boundariea  of  human  obaer- 
vation,  since  no  law,  no  regularity, 
can  be  traced  in  it,  enabling  us  to 
infer  the  unlmown  from  the  known. 
But  for  the  present  purpose  thia  is  no 
disadvantage,  the  question  b*ing  con- 
fined within  the  same  limits  aa  the 
data.  The  coincidences  occurred  in 
certain  places  and  times,  and  within 
those  we  can  estimate  the  frequency 
with  which  such  oainddences  would 
be  produced  by  chance.  If,  then,  we 
flnd  from  observation  that  A  exists 
In  one  case  out  of  every  two,  and  B 
in  one  case  out  of  every  three  ;  then, 
if  there  be  neither  connection  nor  re- 
pugnance between  them,  or  between 
any  of  their  causes,  the  instances  in 
which  A  and  B  will  both  exist,  that 
is  to  say,  will  co-exist,   will  be  one 


tbre. 


9  out  of  si 


rod  B,  e 


lug  in  one  case  out  of  every  three 
without  r^ard  to  the  presence  or 
abaencB  of  A,  will  exist  in  one  caae 
out  of  those  three.  There  will  there- 
fore be,  of  the  whole  number  of  cases, 
two  in  which  A  exists  without  B ; 
one  case  of  B  without  A;  two  in 
which  neither  B  nor  A  exista,  and 
one  case  out  of  six  in  which  they  both 
exist.  If,  then,  in  point  of  fact,  they 
are  found  to  coexist  oftener  than  in 
one  caae  ant  of  six,  and,  consei;[uently, 
A  does  not  exist  without  B  so  often 
OB  twice  in  three  times,  nor  B  without 
A  su  often  as  once  in  every  twice, 
there  is  some  cause  in  existence  which 
tends  to  produce  aconjunction  between 
A  and  B. 


tbat  ii  A  occuia  in  a,  larger  proporti 
of  tbe  coses  where  B  U  than  i>E  the 
oaeet  where  B  U  not,  then  will  B 
nleo  occur  in  &  larger  proportii 
the  oases  where  A  is  than  of  the  ■ 
where  A  is  not,  and  there  in 
connectiun  through  causation  between 
A  and  B.  If  ws  could  ascend  to  the 
oauaea  of  the  two  phi 
sboulil  find,  at  eume  stage,  either 
proximate  or  remote,  some  cause  ur 
causes  common  to  both ;  and  if  we 
could  asoertaia  what  these  are,  we 
could  Irsjne  a  generalisation  which 
would  be  true  without  re  '  '  " 
place  or  time ;  but  atitil 
BO,  the  fact  of  a  coooectii 
the  two  phi 
piricat  law. 

S  3.  Having  considered  in  what 
manner  it  may  be  determined  whether 
anj  given  conjunction  of  phenomena 
is  casual  or  the  reanlt  of  some  law, 
to  complete  the  theory  of  chance  it 
ii  Decessniy  that  we  should  now  con- 
sider those  effects  which  are  partly 
the  result  of  chance  and  partly  of 
law,  or,  in  other  words,  in  which  the 
effects  of  casual  conjunctions  of  causes 
are  habitually  blended  in  one  result 
with  the  effects  of  a  constant  cause. 

This  is  a  case  of  Composition  of 
Causes  ;  aod  the  peculiarity  of  it  is, 
that  instead  of  two  or  more  causes 
intermixing  their  effects  in  a  regular 
mamier  with  those  of  one  another,  we 
have  now  one  constant  cause,  produc- 
ing at)  efFect  which  is  successively 
modilied  by  a  series  of  variable  causes. 
Thus,  as  summer  advances,  the  ap- 
proach of  the  Bim  to  a  vertical  position 
tends  to  produce  a  constant  iucreaae 
I  of  temperature  ;  but  with  this  effect 

of  B  constant  cause  there  are  blended 
the  effects  of  many  variable  causes, 
winds,  clouds,  evaporation,  electric 
agencies  and  the  like,  so  that  the 
temperature  of  anygiven  day  depends 
in  port  on  these  fleeting  causes,  and 
only  in  port  on  the  constant  canse. 
If  the  effect  of  the  constant  cause  is 
always  accompanied  and  disguised  by 
effeets  of  variable  cauaea,  it  is  impos- 


sible to  ascertain  the  law  of  t 
stant  came  in  the  ordinanr  manner, 
by  separating  it  from  all  other  1 
and  observing  it  apart.  Hence  arises 
the  necessity  of  an  additional  rule  of 
experimental  inqniry. 

When  the  action  of  a  cause  A  is 
liable  to  be  Interfered  with,  not  steadily 
by  the  same  cause  or  causes,  but^  1^ 
different  causea  at  different  tim^ 
and  when  these  are  so  frequent,  or  so 
indeterminate,  that  we  rannot  pos- 
sibly exclude  all  of  them  from  any 
experiment,  though  we  may  vary 
them,  our  resonrco  is,  to  endearoDr 
to  ascertain  what  is  the  effect  of  aU 
the  variable  causes  taken  together. 
In  order  to  do  this,  we  moke  as  many 
trials  OS  possible,  preserving  A  invon- 
aUo.  The  result  of  these  different 
trials  will  noturally  be  different,  since 
the  indeterminate  modifying  causes 
are  different  in  each  ;  if,  then,  we  do 
not  find  these  results  to  be  progressivt^ 
but,  on  the  contrary,  to  oscillate  about 
a  certain  point,  one  experiment  giving 
a  result  a  little  greater,  another  a 
little  less,  one  a  result  tending  a  little 
more  in  one  direction,  another  a  little 
more  in  the  contrary  direction  ;  while 
the  average  or  middle  point  does  not 
vary,  but  different  Bets  of  experiments 
(taken  in  as  great  a  variety  of  cir- 
cumstances as  possible)  yield  the  same 
mean,  provided  only  they  be  suffi- 
ciently numerous  ;  then  that  mean  or 
average  result  is  the  yatt  in  each 
experiment  which  is  due  to  the  cause 
A,  and  is  the  effect  which  would  have 
been  obtained  if  A  could  have  acted 
alone  :  the  variable  remainder  is  the 
effect  of  chance,  that  is,  of  causes  the 
ixistenoe  of  which  with  the  cause 
was  merely  casual.  The  test  ot 
the  sufficiency  of  the  induction  in  this 
case  is,  when   any  increase  of  the 


roftr 


Is  fro 


which 


age  is  struck  dues  not  materially  alter 
the  average. 

This  kind  of  elimination,  in  which 
B  do  not  eliminate  any  one  assign- 
able cause,  but  the  multitude  of  float- 
ing unassignable  ones,  m.iy  be  tenned 
the    Elimination    of    Chance.       We 
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attiird  an  example  of  it  when  we  re- 
peat an  experinietit,  ia  order,  by  tak- 
ing the  mean  of  differeut  reeulta,  tc 
get  rid  of  the  effects  of  the  unavoid- 
able errars  of  each  iudiTidual  eipari- 
inent.  When  there  is  no  permiuient 
cauae  Buah  as  would  pnnluce  a  ten- 
dency to  error  poaulinrlj  in  one  direc- 
tion, we  are  warranted  by  eiperience 
in  auuniing  that  the  errors  on 
kide  will,  in  a  certain  number  of 
jieriments,  about  balance  tha  er: 
on  the  contrary  aide.  We  therefore 
repeat  the  experiment,  until  any 
nhon^  which  ia  produced  in  the  aver 
age  of  the  whole  by  further  repeti 
tiou  falls  within  limits  of  error  con 
sistent  with  the  degree  of  accuracy 
Tequired  by  the  purpose  wc  have 


%  4.  In  the  Buppodtion  hitherto 
maile,  the  effect  of  the  constant  1 
A  has  been  aasumed  to  fomi  so  great 
and  conapicuoue  a  part  of  the  general 
leault,  that  its  existence  never  could 
be  a  matter  uf  tin  certainty,  and  the 
object  of  the  eliniiiutting  process  viu 
only  to  ascertain  how  miuh  Is  attri 
butable  to  that  cause;  what  is  ib 
exact  law.  Cases,  however,  occur  ii 
which  the  effect  of  a  conntant  cause  i> 
so  EUnaU,  compared  with  that  of  some 
of  the  changeable  causes  with  which 
it  ia  liable  to  be  casually  conjoined, 
that  of  Itself  It  escapes  notice,  and  the 

froia  a  constant  cause  is  first  learnt 
by  the  process  wliich  in  general  serves 
only  for  ascertaining  the  quantity  of 
that  effect.    This  coite  of  Induction 

'■  Id  the  prgndlng  dlscusiloD,  th«  nwin 
is  spokon  of  M  If  It  ware  eitsctly  the  same 
thing  with  tbsuiwa^.  But  tba  mean,  tor 
parpauM  a!  Inductlvo  Inquiry,  Is  not  Iho 
aversAB  or  Bi^thojedca]  monn,  thouBh  In  11 
familiar  illuitratlini  of  tbo  tbsoir  the  dlf- 
fereude  mnj*  be  dlsragm-ded.  It  uie  devia- 
tiens  on  one  sldB  of  Ihe  average  Ara  joucb 


may  be  chnracterised  as  foIlowB.  A 
given  effect  is  known  to  be  chiefly, 
and  not  known  not  to  be  wholly,  deter- 
mined by  changeable  causes.  If  it  be 
wholly  BO  produced,  then  if  the  aggre- 
gate be  token  of  a  sufBcient  number 
of  instancea,  the  effects  of  these  dif- 
ferent causes  will  cancel  one  another. 
If,  therefore,  we  do  not  find  this  to 
be  the  case,  but,  on  the  contrary,  after 
such  a  number  of  trials  has  been 
made  that  no  further  increase  alters 
the  average  result,  we  find  that  aver- 
age to  be,  not  zero,  but  some  other 
quantity,  about  which,  though  smalt 
in  omiporison  with  the  total  effrat, 
the  effect  nevertheless  oscillates,  and 
whicb  is  the  middle  point  in  its  oscil- 
lation ;  we  may  conclude  this  to  be 
the  effect  of  some  constant  cause : 
whioh  cause,  by  some  of  the  methods 
already  treated  of,  we  may  hope  to 
detect.  This  may  be  colled  the  dii- 
eovety  qf  a  rtiidiuU  pAenomeiion  by 
eliminating  the  effecU  of  chance. 

It  is  in  this  manner,  for  example, 
that  loaded  dice  may  ba  discovered. 
Of  course  no  dice  are  so  clxmisity 
loaded  that  they  must  always  throw 
certain  nnmbeni ;  othorwiso  the  fraud 
would  ha  instantly  detected.  The 
loading,  a  constant  cause,  mingles 
with  the  changeable  causes  wUch 
determine  what  cast  will  be  thrown 
In  each  individual  Instance.  If  the 
lice  were  not  loaded,  and  the  throw 
were  left  to  depend  entirely  on  tbo 
changeable  causes,  tbese  in  a  Butfi- 
numijer  of  instances  would 
ice  one  another,  and  there  would 
1  preponderant  number  of  throws 


greatest  nun 


'  of  inet 
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of  nny  Que  Uml.  If,  tlierefgre,  nfter 
such  a  niunbec  of  trials  that  no  fur- 
ther incruue  of   thiiir  number  baa 


ttotinff  1 
that  throw,  or,  in  other  worda,  that 
tlie  dice  ate  not  fair  ;  and  the  exact 
ainoimt  of  the  unfairness. 
Himilor  manner,  what  la  colled  the 
dinmol  BOriatiDn  of  the  barometi 
which  is  very  small  compared  wl' 
the  variationa  arising  from  the  irr 
jailor  iJiangeB  in  the  state  of  the 
atmoaphcni,  was  disoavered  by  com- 
paring the  average  height  of  the 
barometer  at  different  houTB  of  the 
da/.  When  this  compariBon  was 
made,  it  waa  found  that  there  was 
a  small  diSerenoe,  which  on  the 
arerage  wa«  constant,  howeVHr  the 
ubsolute  quantities  might  vary,  and 
wliich  diilerence,  therefore,  must  be 
the  effect  of  a  constant  causa.  This 
caoHe  was  afterwards  sisoertained, 
deductively,  to  be  the  rarefaction  uf 
the  air,  occasioned  by  the  increase  of 
tcniporature  as  the  day  advances. 

%  5-  After  these  general  remarks 
on  the  nature  of  chance,  we  are  pre- 
pared to  consider  in  wluit  manner 
assurance  may  be  obtained  that  a 
cunpunctjon  between  two  phenomena, 
which  has  been  observed  a  certain 
number  of  times,  is  not  caaual,  but  a 
result  of  causation,  and  to  be  received 
therefore  as  one  of  the  uniformities 
uf  nature,  though  (until  accounted 
for   ti  priori)   only  as   an    empirical 

We  will  suppose  the  strongest  case, 
namely,  that  the  phenomenon  B  has 
never  been  observed  except  in  con- 
junction with  A,  Even  then,  the 
Kbabilitj  Hiat  they  are  connected 
Lot  measured  by  the  total  number 
of  instances  in  wliioh  they  have  been 
found  together,  but  by  the  excess  uf 
that  number  above  the  number  duo 
to  the  absolute  fret^uency  of  A.  If, 
for  example,   A  exists  always,   and 


therefore  co-exists  witli  eveiytliinc, 
no  number  of  instances  of  its  co- 
existence with  B  would  prove  a  con> 

fixed  stars,  If  A  be  a  fact  of  such 
common  occ\irreime  that  tt  may  be 

6 resumed  to  be  present  in  half  of  all 
le  cases  that  occur,  and  therefore 
in  half  the  cases  in  which  B  oocoh, 
it  is  only  the  prnportinnal  excess 
above  half  that  Is  to  be  reckoned  aa 
evidence  towards  proving  a  conneo- 
tiou  between  A  and  B. 

In  addition  to  the  nneetlon,  What 
la  the  number  of  ooinciiienaes  which, 
on  on  average  of  »  great  multitiida 
of  trials,  may  be  expected  to  hiUb 
from  chance  alone  ?  there  ill  also 
another  question,  namely,  Of  what 
extent  of  deviation  from  that  BTer^« 
is  the  occurrence  credible,  from  chance 
alone,  in  some  number  of  instances 
smaller  than  that  required  for  strik- 
ing a  fair  averi^e  ?  It  is  not  only  to 
be  considered  what  is  the  geneial 
result  of  the  chances  in  the  long-run, 
but  al»>  what  are  the  extreme  limits 
of  variation  froin  the  general  reault 
which  may  occasionally  be  eipeoted 
aa  the  result  of  some  smaller  number 
of  instances. 

The  consideration  of  the  latter 
question,  and  any  consideration  of 
the  former  beyond  that  already  given 
to  it,  belong  to  what  mathematToians 


CHAPTER  XVIIL 


.  "PsOBABitnr,"  BftysLiplaoB,' 
reference  partly  to  our  ignonmoa, 
partly  to  our  knowledge.  We  know 
that  among  three  or  more  events,  on^ 
donlyone,  muBtbappen  ;  but  there 
nothmg  leading  us  to  believe  that 
y  one  of  them  will  happen  rothet 
ui  the  olJiers.  In  this  state  of 
'  &>ai  rMlamphWutim-UiPrdiiiiilUi*, 


OF  THK  CALCULATION  OP  CHANCES. 


iitdei^on,  it  13  imposaiblfr  for  un  to 
prunounoe  with  certaint7  oa  their 
oconmnae.  It  is,  however,  probnljle 
that  any  one  oi  thesa  even^  selected 
nt  pleasure,  will  not  take  plaoe ;  be- 
cause we  perceive  Rsveral  coks,  all 
equally  poasibtej  which  exclude  its 
oconirence,  and  only  oqb  which  fav- 
ours it. 

"  The  theoi^  of  choncaa  consists  !□ 
rednoing  all  events  of  the  some  kind 
to  a  certain  nomber  of  cases  eijually 
poaaiUa,  that  is,  such  that  we  are 
e*piafiy  undecided  as  to  tbeir  exist- 
eijoe  (  and  in  detomiining  the  mnQber 
o{  these  cases  which  ore  favourable 
to  the  event  of  which  the  probability 
is  sought.  The  rotio  of  tliat  number 
to  the  number  of  all  the  possible  aaaes 
is  the  measure  of  the  probability  j 
which  is  thus  a  fraction,  having  for 
its  numerator  the  number  of  cases 
favourable  to  the  event,  and  for  its 
denominator  the  cumber  of  all  the 
cases  which  ore  possible." 

To  a  calculation  of  chances,  then, 
according  to  Laplace,  two  things  are 
iieoeBsaiy :  we  must  know  that  of 
several  events  some  one  wiU  certainly 
happen,  And  no  mure  than  one ;  and 
wa  must  not  know,  nor  have  on? 
reason  to  expect,  that  it  will  be 


onothei 


It  hfts  been  contended  that  these 
not  the  only  requisites,  and  that  La- 
place has  averloukeii,  in  the  general 
theoretical  statement,  a  npcefisary  part 
nf  the  foundatioa  of  the  doctrine  ol 
chances.  To  be  able  (it  has  been 
nsjd)  to  pronounce  two  events  equally 
probable,  it  is  not  enough  that  wa 
should  know  that  one  or  the  other 
inuRt  happen,  and  should  have  no 
invunds  for  coajsuturing  which.  Ex- 
penenoB  must  have  shown  that  the 
tivo  avants  are  of  equally  frequent 
occurrenos.  Why,  in  tossing  up  a 
halfpenny,  do  we  reckon  it  equiiliy 
probable  that  we  shall  throw  ccDSfl 
or  pile  t  Because  we  know  that  in 
any  great  number  of  throi  , 
and  pile  are  thrown  about  equally 
often  I  ami  ttiat  the  more  throws  v 
make,  the  more  nearly  the  equality 


perfect.  Wo  may  know  this  if  wa 
please  by  actual  experinieiit ;  or  by 
' '  duly  experience  which  !if  u  affords 
events  of  the  same  general  char- 
acter ;  or  deductively,  from  the  effect 
of  Qiechanioal  laws  on  a  symmetrical 
body  acted  upon  by  forces  varying 
indeGmtely  in  quantity  and  direction. 
We  may  know  it,  in  short,  cither  by 
specific  experience,  or  on  the  evidenoa 
lA  our  general  knowledge  uf  nature. 
But,  in  one  way  or  the  other,  wa 
must  know  it,  to  justify  us  in  calling 
the  two  eventH  equally  probable  ;  and 
if  we  knew  it  not,  we  should  proceed 
OS  much  at  haphazard  in  staking 
equal  sums  on  the  result  us  in  laying 

This  view  of  the  subject  was  taken 
in  the  first  edition  of  the  present 
work ;  but  I  have  since  become  con- 
vinced that  the  theory  of  chances,  as 
conceived  by  Laplace  and  by  mathe- 
maticians generally,  tuts  not  the  funda- 
mental fsllaoy  which  I  had  ascribed 


bility  of  on  eveu' 

the  event  itself,  hut  a  mere  name  lui 
the  degree  of  gi-ound  which  we,  or 
some  one  else,  have  for  expecting  it 
The. probability  of  an  event  to  one 
person  is  a  different  thing  from  the 

other,  or  to  the  some  person  after 
he  has  aoquired  additional  evidence. 
The  probability  to  me  that  an  indi- 
vidual of  whom  I  know  nothing  but 
his  name  will  die  within  (be  year,  is 
totally  altered  by  ray  being  told,  the 
next  minute,  that  he  is  in  the  last 
stage  of  a  consumption.  Yet  (Jiis 
makes  no  differenee  in  the  event 
itself,  nor  in  any  of  the  causes  on 
which  it  depends.  Every  event  is 
in  itself  certain,  not  probable :  if  we 
knew  all,  we  should  either  know  posi' 
tively  that  it  will  happen,  or  positively 
that  it  will  not,  But  its  probability 
to  U3  meanslthe  degree  of  expectation 
of  Its  occurrence,  which  we  are  war- 
ranted in  entertaining  by  our  present 
evidenccti 

Bearing  this  in  wvnii-,  '^-  'ftAjdi 
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must  be  Admitted,  that  even  wher 
vie  have  no  knowledge  whatever  ti 
guide  our  expectatiuna,  except  thi 
kaowledge  that  what  happens  musl 
be  Boma  cue  of  a,  curtain  number  ol 
poBHibilities,  we  may  still  reasonably 
judge  that  one  supposition  a  tnure 
probable  to  vi  than  annther  supposi- 
tlnn  ;  and  if  wa  have  any  interest  at 
■take,  we  Ehalt  best  provide  for  it  bj 
acting  confonnably  to  that  judgment. 

S  2.  Suppose  that  we  are  required 
to  take  a  ball  from  a  box,  of  which 
we  only  know  that  it  contains  balls 
both  black  and  white,  and  not: 
any  other  colour.  We  know  that  the 
ball  we  select  will  be  either  a  black 
or  a  white  ball ;  but  we  have  no 
ground  for  expecting  black  ratber 
than  white,  or  white  rather  than 
black.  In  that  case,  If  we  are  obliged 
to  make  a  choice,  and  to  stake  some- 
thing on  one  or  the  other  Buppuxitiua, 
it  will,  an  a  question  of  prudence,  be 
perfectly  indifferent  which ;  and  we 
shall  act  precisely  as  we  should  have 
acted  if  we  bad  known  beforehand 
that  the  box  contained  an  equal 
nmnber  of  black  and  white  balU. 
But  thoagh  our  conduct  would  bo 
the  eame,  it  would  not  be  founded 
on  any  Bumiiae  that  the  balls  were 
in  faot  thus  equally  divided,  for  wo 
might,  on  the  contrary,  know,  by 
authentic  information,  that  the  box 
contained  ninety-nine  balU  of  one 
colour,  and  only  one  of  the  other ; 
still,  if  we  are  not  told  which  colour 
has  only  one,  and  which  has  ninety- 
nine,  the  drawing  of  a  white  and  of  a 
black  ball  will  be  equally  proliable  to 
un;  we  shall  have  no  reason  for  staking 
anything  on  the  one  event  rather  than 
on  the  other ;  the  option  between  the 
two  will  be  a  matter  of  indifference  ; 
in  other  words,  it  will  be   an   oven 

Bat  let  it  now  be  supposed  that 
instead  of  two  there  are  three  colours 
— white,  black,  and  rod  ;  and  that  we 
are  entirely  ignorant  of  tjie  proportion 
in  which  they  are  mingled.  We  should 
then  have  no  reason  for  expecting  one 


more  than  another,  and  if  obliged  to 
bet,  should  venture  our  stake  on  red, 
white,  or  black,  with  equal  indiffer- 
ence. But  should  we  be  indifferent 
whether  we  betted  for  or  against 
some  one  colour,  as,  for  instance, 
whiteT  Surely  not.  From  the  very 
fact  that  black  and  red  are  each  i^ 
tbem  separately  equally  probable  to 
us  with  white,  the  two  together  must 
be  twice  as  probable.  We  should  in 
this  case  expect  not-whiteiaUier  than 
white,  and  so  much  rather,  that  we 
would  lay  two  to  one  upon  it.  It  1b 
true,  there  might,  for  anght  we  knew, 
be  more  whtts  balls  than  black  Mod 
red  ti^ther ;  and  if  so,  our  bet  would, 
if  we  knew  more,  be  seen  to  be  a  dia- 
advantageims  one.  But  so  also,  fur 
au^ht  we  knew,  might  there  be  mora 
red  balls  than  black  and  wbite^  or 
more  black  balls  than  white  and  red, 
and  in  such  case  the  effectof  additional 
knowledge  would  be  to  prove  to  aa 
that  our  bet  was  more  advantageous 
than  we  had  supposed  it  to  be.  There 
is  in  the  existing  state  of  our  know- 
ledge a  rational  probability  of  two  to 
one  against  white ;  a  probaWIity  fit 
to  be  made  a  basis  of  conduct  No 
i«asonable  perstm  would  lay  an  even 
wager  in  favour  of  white  i^inst 
black  and  red  ;  though  against  black 
alone,  or  red  alone,  he  might  do  so 
without  imprudence. 

The  common  theory,  therefore,  of 
the  calculation  of  chances  appears  ti> 
be  tenable.  Even  when  we  know  no- 
;  except  the  number  of  the  poa* 
and    mutually   exoluding  con- 


.  entirely  i( 


merically  appreciable,  for  acting  on  one 
supposition  ratber  than  on  another; 
and  this  Is  tbe  meaning  of  Proba- 
bility. 

§  3-  The  principle,  however,  on 
whioh  the  reasoning  proceeds  is  suf- 
ficiently evident.     It  is  tbe  obvious 

;,  that  when  the  casus  which  exist 
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ahoold  be   a  luujorit^  of  the  whole ; 
on  Iha    contrary,   there    inusl    be   a 
majority  ni^ainat  eaoh   kind,   except 
line  at  mont ;   and  if  any  Idnd  has 
tnore  than  its  share  in  propnrtion  to 
the  totid  number,  the  others  collec- 
tively must  have  leas,     tiraiiting  this 
axiom,   and  aaeuming  tliat  we  have 
no  ground  for  aalecting  any  one  kind 
as  more  likely  than  the  cesttu  surpass 
the  average  proportion,  itfoltows  that 
we  cannot  rationally  presume  this  of 
any ;  which  we  should  do  if  we  were 
to  bet  in  favour  of  it,  receiving  lens 
odds  than  in  the  ratio  of  the  number 
of  the  other  kinda.     Even,  therefore, 
in  this  extreme  case  of  the  calculation 
of  prolwbilitieij,  which  does  not  rest  on 
upeoial  experience  at  nil,  the  logical 
groimd  of  the  process  is  our  knowledge, 
such  knowledge  as  we  then  have,  of 
the  lawa  governing  the  frequency  of  o 
eurrence  of  the  diSerent  caeea  ;  biit  i 
this  cane  the  knowledge  is  limited  i 
that  which,  bein|,'  universal  and  Bxi< 
tuatio,  does  not  require  reference  i 
specific  experience,   or  to   any  coi 
aiderotions  arising  out  of  the  special 
nature  of    the    problem  under 

Except,  however,  in  such  casea  an 
games  at  chance,  where  the  vety  pur- 
pose in  view  requiree  ignorance  instead 
of  knowledge,  I  can  conceive  no  case 
in  which  we  ought  to  be  satisBed  with 
(uch  an  eatimate  of  chance*  as  this  ; 
an  eitimato  founded  on  the  absolute 
minimum  of  knowledge  respecting  the 
subject.  It  is  plain  that,  in  the  case 
of  the  coloured  balls,  a  very  alight 
ground  of  surmise  that  tlie  white  balls 
were  really  more  uiuoeroiui  than  either 
of  the  other  colours  would  autfice  to 
vitiate  the  whole  of  the  calculations 

difference.  It  would  place  us  in 
that  posltioa  of  more  advanced  know- 
ledge, in  which  the  probabilities,  to 
na,  would  be  different  from  what  they 
were  before  :  and  in  estunat  ng  these 
new  probabilities  we  sh  old  1  a  t 
proceed  on  a  totally  d  ff  nt  set  f 
data,  famished  no  long  by  me  e 
GOuntinif  of  possible  auppua  t  ona  but 


L        count 


by  speoifio  knowledge  of  facts.  Such 
data  it  should  alwaya  be  our  en- 
denvDur  to  obtain ;  and  in  all  inquiries, 
unless  on  subjects  equally  beyond  the 
range  of  our  means  of  knowledge  and 
Diir  practical  naea,  they  may  be  ob- 
tained, if  not  good,  at  least  better 
than  none  at  all.* 

It  is  obvioue,  too,  that  even  when  the 
probabilities  are  derived  from  observa- 
tion and  experiment,  a  very  slight  im- 
provement in  the  data,  by  better  ohaer- 
vationa,  or  by  taking  into  fuller  con- 
sideration the  special  circumstances 
of  the  case,  is  of  more  use  than  the 
moat  elaborate  application  of  the  cal- 
□ulus  to  probabilities  founded  on  the 
data  in  their  previous  state  of  in- 
feriority. The  neglect  of  this  obvious 
reflection  has  given  rise  to  misapplica- 
tions of  the  calculus  of  probuiilitios 
which  have  made  it  the  real  oppro- 
brium of  mathematics.  It  is  sufiloient 
to  refer  to  the  applicationa  made  of 
it  to  the  credibility  of  witneaaes,  and 
to  the  correctness  of  the  verdicts  of 
juries.  In  regard  to  the  first,  common 
sense  woiiW  dictate  that  it  is  im- 
possible to  strike  a  general  average  of 
ippeor?  to  TOO  that  the  coIcuIll- 


v  epoaiai  Jrifar 

Hority  of  ™»",  "■'■—  — "",  ""- 
mpDsslbQIly  f  jf  sBsE^Eng  nnj  prlnai 
'hick  t«  be  guidsd  In  settttig  out  tJ 
f  poulbiUUm.    in  the  mse  iS  the  ca 


these  qUflBtiDJiH  would  depend  whether 
the  chances  a^uat  some  pnrticrtlar  colour 
would  be  ealiiBiiMd  at  ton,  twenty,  orper- 
hapg  fiia  hundred  to  ona.  While  it  wo 
knew  from  axperiaece  that  the  putlaulnr 
colour  ooQurs  on  ah  average  a  cert^n  num- 
ber of  timoa  in  ovocj  hundred  or  thouwnd, 
we  Hliould  nut  tequlrg  la  know  snytlilnK 
fitlierof  tha  frcqiiancir  or  of  tho  number  oC 
tlis  ulhw  pouibLllilDa. 
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ihi>  voracity,  iui«l  uthor  qualifications 
for  trno  trHtinioiiy,  (»f  mankind,  or  of 
any  rlaiw  of  tlicni ;  and  even  if  it  were 
])o!iHihl(%  the  employment  of  it  for 
Rucli  a  pnrixwc  implic^H  a  miKappre- 
lii'nsion  of  the  uhc  of  avorap^«>H  :  wliich 
H(»rvn  indiHxl  to  pn>tect  thow*  whoBC 
intcroMt  iH  at  stake  aj^ainnt  miRtaking 
tint  };«>noral  ronnlt  t»f  lar^t  inaHBes  of 
inntnn<*(>H,  l)ut  t\ro.  of  oxtrcmoly  Hmall 
valuta  an  ^tundH  of  cxptu;tation  in  any 
ono  in<lividual  inHtamn*,  unlom  the  case 
bo  ono  of  t.lioi«o  in  which  the  great 
majority  of  individual  instances  do 
not  differ  nuich  from  the  average. 
In  ilie  caso  of  a  witness,  ]H^rM>ns  of 
oonnnon  M>nse  would  draw  their  con- 
t'lunions  fn>m  the  degree  of  consis- 
1<*noy  of  his  statements,  his  conduct 
undor  cnMs-oxamination,  ami  the  re- 
lation of  the  case  itw^lf  U>  his  intcn^sts, 
his  )>artialitios«  and  his  mental  oapa- 
t'ity,  insUMid  of  applying  st^  rude  a 
htan<lani  (ovon  if  it  were  capable  of 
bi'ing  vori1io<l)  as  the  ratio  Wtwin^n 
the  ninnl>rr  of  true  and  the  numlxr  of 
fnnm<H>us  strtt^nnnts  which  ht^  niav 
Iw  ^up^K»4e^l  t-o  make  in  the  course  of 
his  lifr. 

Akfjiin.  on  the  ^lubjeoi.  of  "juries,  or 
otlur  tribunals,  noim-  iiinthemnticians 
li.'iM'  s««t  «>ut.  from  tlio  ])ro|Msition  th:it 
Ihi-  jndpjH  ut  «»f  any  on**  judge  or 
iurxinai)  is.  iil  h'tiM-  in  soino  sni:vll 
<lj'gro«'.  nion-  likrlN  to  Iv*  rij^ht  ili.'in 
A\  roug,  aiitl  h:(V(>  iMinrlntlod  that  ilir 
rhunor  of  a  niiiiilM«r  of  ^vrsons  ci»n- 
iMirriuL,"  in  i\  v  rou};  viTilit'l  is  dimi- 
7tisht'd    till'    nii)ri>   tht>  niiinUM-   is   in 


another,  the  opinion  of  any  one  of  the 
judges  would  be  oftener  right  than 
wrong ;  but  the  argument  forgets  that 
in  all  but  the  more  simple  cases,  in  all 
cases  in  which  it  is  really  of  much 
consequence  what  the  tribunal  is,  the 
pn)position  might  probably  be  re- 
versed ;  besides  which,  the  cause  of 
error,  whether  arising  from  the  intri- 
cacy of  the  case  or  from  some  oommcHi 
prejudice  or  mental  infirmity,  if  it 
acted  upon  one  judge,  would  be  extre- 
mely likely  to  affect  all  the  others  in 
the  same  manner,  or  at  least  a  majo- 
rity, and  thus  render  a  wrong  instead 
of  a  right  decision  more  probable^  the 
more  the  number  was  increased. 

These  are  but  samples  of  the  erron 
frequently   committed   by  men  who, 
having  made  themselves  familiar  with 
the  difficult  formulae  which   algebra 
affords  for  the  estimation  of  chances 
under  supjtositions  of  a  complex  cha- 
racter, like   better  to   employ  those 
formulae  in  computing  what  are  the 
prttliabilitics  to  a  person  half  informed 
alv>ut  a  case,  than  to  look  out  for  means 
of    Iwing    lietter    informed.      Before 
applying  the  doctrine  of   chances  to 
any  soirutiflc  pnrpt^e,  the  foundation 
must.  U-  laid  for  an  evaluatitm  of  the 
chnnoes.  by  possessing  ourselves  of  the 
ut.uiost  AttM-vinable  amount  of  positive 
kuowhslirr.     The  knowledge  required 
is  tli.-it  oi  tlu'  conij-iarative  frequency 
witli  wliifli  the  different  events  in  fact 
jH'tMir.     Vov  the  purposes,  therefore, 
of  thr  present  work,   it  is  allowable 
tosup^visr  tliat  oonclusionB  resptecting 


»'n'i^s«»d  ;  Hoilmt  it  \hr  judk^'x  nn'  oiiU  \  tlu-  ])n»l»:ibiiiry  of  a  fact  of  a  pnrticulBf 
n»jid<-  s^^^i«•i^•ut.|^  nnmi-nMis.  tin-  ror  !  kiuil  n*st  on  «»ur  knowledge  of  the 
r«'<'tni'ss  of  l.h«-  jud»rin<'nt  max  K- i  ]»r«»iv»rt.i(»n  between  the  cases  in  which 
v«*ihnN»d  almost  U^  r«Mt.iiiiit> .  i  sri\  '  f:»»*t>  «»f  thnt  kind  occur  and  those  in 
n«»thiiiL-  ol  tli«-  disnM'Mid  sliovii  t«Hlu-  ,  \\  hii'li  tlu-y  do  n(^t  occur  :  this  know- 
v\)Wi  pri»dn«MMl  «in  thr  mm-.-il  po».itioii  "  Ifdp'  b,'iu;;  either  derived  from  spe- 
of  thr  judg''N  b\  nuilli|ilviiii;  (Iti-ii  |  oilii' t>\ivM*iniont..  or  deduced  from  OOT 
nundvij-v.  ;  i|„.  viHu!»l  di-st rui'tio^i  «»!  ■  Uuov lodpM^f  thr  causes  in  operation 
Ihfir  iiuU\i,Iu.Ml  ri'sjviii».il»i]it\.  nuii  ■  >x  liioh  tond  to  pn">duct\  comjiared  with 
vmk.'niuk-  .»l   tl».' npjihiMtioM  ol  (hoii     thiw,- v ln^>h  tend  t^>  prevent,  the  faot 


prevent, 

o»  oih^iion. 

I      Sn.i.    «':»U'n lotion     of     chonoes    is 
j'foinuh'ii    i»n    nn   induction  ;  and   to 
von,i,.;  \\u  ivdonl.-Uion  legitinutte,  the 
till,    tli-it.  tjikiii.    !ill  «-?oiN,.-   ,>ii,  win.    nnlM^'tioii  uiust    bo  n    valid  one.     It 


niiniK  tt»  the  udMt^'t  I  r.-nj-n-k  ouh 
1l»i'  l.'dlnex  ot  r«'ii''*»niui  Iroin  •»  \\i,|« 
ii\i»r:ii'i-   to  r.Ti"    iii'i't-»"-;ni|\   iIIIViM'idi 


1  indnction,  though  it 
iloeB  not  prove  that  tbe  event  acaiiiB 
in  all  CBaea  of  a  gireu  descripUoo, 
but  only  thitt  out  uf  a  given  number 
cif  Buch  Guea  it  ocouib  id  about  so 
many.  The  fraction  which  mathe- 
niBtioiBiRs  use  to  ilusignate  the  pro- 
Uvbility  uf  Bn  event  ia  the  ratio  of 
thtMe  two  numbera ;  the  aacerCaiined 
pruptrrtioD  between  the  niimber  of 
casKs  in  which  the  event  ooouta  and 
the  sum  of  bU  tha  caees,  tboae  in 
which  it  oooura  and  in  which  it  does 
not  oocur  token  together.  In  playing 
lit  cn»8  and  pile,  the  description  of 
uuieii  oonoemed  are  thi-owB,  and  the 
probability  of  cross  ia  une-half,  be- 
auiaa  if  we  throw  often  enough,  cross 
is  thrown  about  oace  in  every  two 
tlirows.  In  the  cost  of  a  die,  the 
probability  of  ace  ia  one>Btxth ;  not 
simply  because  there  are  six  poosible 
tlirowi,  of  which  ace  ia  one,  and  be- 
cause we  do  not  know  any  reason 
why  one  should  turn  up  rather  than 
another,  though  X  have  admitted  the 
validity  uf  Uiia  ground  in  default  of 
a  better,  but  because  we  do  actxj- 
nlly  know,  either  by  reaaoning  el  by 
cxpeTience,  that  in  a  hundred  or  a 
million  uf  throws,  ace  is  thrown  in 
about  one-sixth  of  that  number,  or 


§4.  I  say,  "  either  by  reiLBouing  or 
by  enperience  ; "  meaning  apeoific  ei- 
jierienoe.  But  ia  estimating  pro- 
halnlitiei,  it  ia  not  a  matter  of  In- 
differenee  from  which  of  these  two 

pioliability  of  events  as  caloulated 
from  their  mere  fnquency  in  past 
experience  afiords  a  less  soours  basis 
fur  practical  guidance  than  their  pro- 
bability aa  deduced  from  an  equally 
accurate  knowledge  of  the  frequency 


.if  o< 


■  Tho  gtnerftliaayon  that  an  event 
occurs  iu  ten  out  of  every  hundi'ed 
cases  uf  a  given  deacription  ia  as  real 
an  induction  aa  if  the  generalisation 
were  that  it  occurs  in  all  coses.  But 
when  wa  arrive  at  the  oonolusion  by 
uitftfly  counting  iustitncea  in  actual 


eiperience,  and  comparing  the  n 
ber  of  coses  in  which  A  has  lieen 
present  with  the  number  in  which 
it  baa  been  absent,  the  evidence  is 
only  that  of  the  Method  of  Agree- 
ment, nod  the  conctiisioii  amounts 
only  to  an  empirical  law.  We  con 
moke  a  step  beyond  this  when  we 
can  ascend  to  the  causes  on  which  the 

will  depend,  and  form  an  estimate 
of  the  comparative  frequency  oE  the 
cauaea  favournble  and  of  those  un- 
favourable to  the  oecorrencs.  These 
are  data  of  a  higher  order,  by  which 
the  em^urical  law  derived  from  o 
mere  numerical  compariBon  of  affirm- 
ative and  negative  jnatonces  will  be 
either  corrected  or  confirmed,  and  in 
either  case  we  shall  obtain  a  mors 
correct  measure  of  probability  than 
ia  given  by  that  numerical  compari- 
son. It  hoa  been  well  remarked  that 
in  the  Icind  of  examples  by  which 
the  doctrine  uf  chancea  is  usually 
illustrated,  that  of  bails  in  a  box, 
the  estimate  of  probabilities  ia  sup- 
]>jtted  by  reosomi  of  causation  stronger 
than  specific  experience.  "What  is 
tbs  reason  that  in  a  box  where  there 
are  nine  black  balla  and  one  white, 
we  expect  to  draw  a  bhuik  bait  nina 
times  as  much  (in  other  words,  nine 
times  OB  often,  frequency  being  the 
gauge  of  intenaity  in  expectation)  as 
a  white?  Obviously  beoause  the  local 
eonditions  are  nine  timta  as  favour. 


it  can  only  alight  in  one  place  and 
find  o  white  bsJi  ;  just  for  the  same 
reason  that  we  do  not  expect  to  auc- 
ceed  in  finding  a  friend  in  a  crowd, 
the  conditions  in  order  that  we  ancl 
he  should  come  together  being  many 
and  difficult.  This  of  coiuve  would 
not  hold  to  the  same  extent  were  the 
white  bolls  of  smaller  size  than  the 
blank,  neither  would  the  probability 
remain  the  same :  the  larger  ball 
would  be  much  more  likely  to  meet 
tha  hand."  ' 
It  is,  in  tact,  B^idMA,  'Ows.V  -*\«ift 
"  PigJixcliT':  Utvitvo tot ^"'•■>™*^  -viv- 


venal  law,  our  expectation  of  evenCe 
can  only  be  ratioually  groondBd  on 
that  law.  To  a  person  who  reeog'- 
iiiaei  that  every  event  (letHmde  on 
cuueea,  a  Ibing'a  having  happened 
once  IB  a  reasnn  for  expecting  it  to 
happen  again,  only  beoauss  proving 
that  there  existe,  or  is  liable  to  exist, 
a  cause  lulequate  to  produce  it.*  The 
frequency  ol  the  particular  event, 
apart  from  all  Hnnniae  rEepocting 
its  cauee,  oan  give  rise  to  □□  other 
inditctioD  than  (bat  per  envtaei'alioiiem 
timpiicrni;  and  the  precarious  ill  Fer- 
encea  derived  from  thie  are  auper- 
Beded  and  disappear  from  the  field, 
B  the  principle  of  cauaatian 


appea 
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stract  luperioritj  of  an  estimats  n[ 
probability  grounded  oo  caoseH,  it  10 
a  fact  that  in  almost  all  cases  in  which 
chances  admit  of  estimation  suffi- 
ciently preoise  to  render  their  nume- 
rical appreoiation  of  any  practical 
value,  the  numerical  data  are  not 
drawn  from  knowledge  of  the  caasee, 
bat  from  experience  of  the  events 
themselveB.  The  pnibabilitieB  of  life 
at  different  ages  or  in  different  cli- 
mates ;  the  probabilitiea  of  recover 
from  a  particular  diai^use  ;  the  chances 
of  the  tiirth  of  male  or  female  off- 
spring ;  the  chances  of  the  deatrac- 
tion  of  houBCB  or  other  property  by 
fire  ;  the  chances  of  the  loss  of  a  ship 
in  a  particular  voyage — are  dedooed. 
from  bills  of  mortality,  returns  from 
hoapitalfl,  registers  of  births,  of  ship- 
wrtfcks,  6,0,,  that  is,  from  the  observed 
frequency  not  of  the  causes,  but  of 
the  effects.  The  reason  ia,  that  in  all 
these  ela«ieB  of  facts,  the  causes  aru 
either  tiot  amenabte  ta  direct  obser- 
vation at  all,  or  not  with  the  requisite 
precision,  and  we  have  no  means  of 
judging  of  their  frequency  except 
from  the  empirical  law  afforded  by 
the  frequent^  of  the  effeota.  The  in- 
ference does  not  the  less  depend  on 
causation  nlone.  We  reason  from  an 
effect  to  a  similac  effect  by  paa^n^; 
through  the  cause.  If  the  actuary 
of  an  insurance  office  infers  from 
hig  tables  that  among  a  hundred 
persons  now  living,  of  a  parUcrulttr 
age,  five  on  the  average  will  attaJn 
the  age  of  seventy,  his  inference  ia 
legitimate,  not  for  the  simple  reaann 
that  thia  ia  the  proportion  wbo  have 
lived  till  seventy  in  timea  past,  but 
because  ttie  fact  of  their  having  so 
lived  shows  that  this  is  the  proportion 
existing,  at  that  place  and  time,  be- 
tween the  causes  which  prolong  life 
to  the  age  of  seventy,  and  thoaa  tend- 
ing to  bring  it  to  an  earlier  close.* 
•  The  writer  last  qoolod  Biys  that  tha 
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S  S-  From  the  preoeding  priooiples 
it  is  ea«y  to  deduce  the  detnonatration 
nf  that  theorem  of  the  doctrine  of  pro- 
babilities whiah  ia  the  foimdation  of 
its  SiJ^liCBitioD  to  Inquiries  for  Hscer- 
taining  the  occurrence  ot  a  given 
event  or  the  reality  of  ati  individual 
fact  TheaigUB  or  evidences  by  which 
a,  fact  ia  tianally  proved  are  some  of 
its  conaeijuences :  and  the  inquiry 
hingcK  upon  determining  what  cause 
IK  most  likelj  to  have  produced  a, 
given  effect  Tho  theorem  applicable 
to  annh  inveatigatioiis  ia  the  Sixth 
Principle  in  Laplace's  L'asai  P/iiloiu- 
phiqve  tio-  let  ProbabUUei,  which  is 
described  by  him  as  the  "fundameutnl 
principle  of  that  branch  of  the  Analy- 
sis of  Chances  which  consists  in  as- 
Dending  from  events  to  their  caunea. "  * 

Given  an  effect  to  be  accounted  for, 
and  there  being  several  causes  which 
might  have  produced  it,  but  of  the 
presence  of  which  in  the  particular 
caae  nothing  is  known ;  the  proba- 
biliCy  that  the  effect  Woa  produced 
by  any  one  of  these  cauaea  U  as  iTif 
apiecedmt  prnbabiliCff  of  the  cuiae, 
muJtijifrnl  by  the  priJabUitg  tluU  the 


oDce  failed,  In  a  number  of  trials  tutaaienC 
to  Dlfmlnatfl  chnncB,  it  reuUy  has  all  Ihc 
Gortolaty  which  can  be  given  by  au  did- 
plricBl  bw:  It  U  certain  duriuK  t)ie  con- 
tinuniiw  of  the  mme  colloimtlon  ot  causes 
which  existed  during  the  ubservstions.  II 
it  ever  folia,  It  Is  In  conseqiicQiio  ot  aonio 
cbonnia tulcullDcation.  If gw, no theiny 
ot  iJiuiaes  Irill  emlila  ua  to  Infer  the  future 

the  caiuot  in  operation  capable  of  laduea' 
dnK  the  eveol  lisva  Intemuidlataly  under- 

*Pp.iS,Tg.  The  theorem  <i  not  stated  by 
IjmlAce  In  the  exact  terms  In  which  I  liave 

Iwn  mndn  of  cxpreaaien  is  eonll^  demeo- 


muH,  if  it  exiHed,  woM  hare  yro- 
ducfd  the  given  ^ai. 

Let  M  be  the  effect  >od  A,  B,  two 
cauaea,  by  either  of  which  it  might 
have  been  produced.  To  find  the 
probability  that  it  was  produced  by 
the  one  and  not  by  the  other,  ascer- 
tsin  which  of  the  two  is  most  likely 
to  have  eniated,  and  which  of  them, 
if  it  did  exiat,  was  most  likely  to  pro- 
duce the  effect  M  :  the  probability 
sought  is  a  compound  of  these  two 
probabilitiea. 

Case  I.  Let  the  causea  be  both 
alike  in  the  second  reapccC  ;  either  A 
or  B,  when  it  exiats,  being  supposed 
equally  Ukely  (or  equally  certain)  to 
produce  M ;  hut  let  A  be  in  itielt 
twice  as  likely  aa  B  to  exist,  that  ia, 
twice  as  frequent  a  phenomenon. 
Then  it  is  twice  as  likely  to  have 
existed  in  this  caae,  and  to  have  been 
the  cause  which  produced  M. 

For,  since  A  exista  in  nature  twice 
as  often  as  B,  in  any  300  cases  in 
which  one  or  other  exiated,  A  has 
existed  ZOO  times  Mid  B  100.  But 
either  A  or  B  must  have  exieted 
wherever  M  is  produced :  therefore 
in  300  times  that  M  is  produced,  A 
waa  tho  producing  cause  2C»  timea, 
B  only  100,  that  is,  in  the  ratio  of  2 
to  t.  Thus,  then,  if  tbe  causes  are 
alike  in  tbcir  capacity  of  producing 
the  effect,  tbe  probability  as  to  which 
actually  produced  it  ia  in  the  ratio 
of  their  antecedent  probabilities. 

Case  II,  Reversing  the  laat  hyjio- 
thesis,  let  us  suppose  that  the  causes 
are  equally  frequent,  equally  likely  to 
have  existed,  but  nut  equally  likely, 
if  they  did  exist,  to  produce  M  :  that 
in  three  times  in  which  A  ocouns  it 
produces  that  effect  twice,  white  B, 
in  three  times,  produces  it  only  onoe. 
Since  the  two  causes  are  equally  fre- 
quent in  their  occurrence ;  in  every 
BIX  times  that  either  one  or  the  other 
exists,  A  exiata  three  times  and  B 
three  Umea.  A,  of  its  three  timea, 
produces  M  in  two  ;  B,  of  its  three 
timea,  produces  M  in  one.  Thus,  in 
the  whole  six  times,  M  ia  only  pro- 
duced thrice  ;  but  ol  that  ttiin'wiS.'A 


produced  twice  bj  A,  once  only  by 
B.  Conaequently,  when  the  ftnte- 
deiit  pccibabilitiea  of  tho  cauBas  are 
equal,  the  chanceH  that  the  effect 
wsa  produced  by  them  are  in  the 
niCia  of  the  protrabtlitieB  that  it  tlicy 
did   exist   tliej  ^outd   produce   the 

Case  HL  The  third  case,  that  in 
which  the  causes  are  unlike  in  both 
respeets,  ia  solved  by  what  has  pre- 
ceded. For  when  n  quantity  depends 
on  two  other  quantities,  in  Buch  n. 
manner  that  while  either  of  them 
Temaina  constant  it  is  propoitional  to 
the  other,  it  must  neceaearily  be  pro* 
portianat  to  the  prodact  of  the  two 
quantitiea,  the  product  being  tho  only 
■ ^     s  that 


bability  t^at  M.  was  produced  by 
either  cause  is  aa  the  antecedent  pro- 
bability of  the  cause,  multiplied  by 
the  probability  that  if  it  existed  it 
would  produce  M.  Which  was  to  be 
demonstrated.' 

Or  we  may  proTe  the  third  cue  M 
we  proved  the  first  and  second.  Let 
A  Im  twice  as  frequent  as  6  ;  and  let 
them  also  be  unequally  likely,  when 
they  exist,  to  prodace  M  ;  let  A  pro- 
dooe  it  twice  in  four  times,  B  thrics  in 
four  times.  The  antecedent  probabi- 
lity of  A  U  to  that  of  B  as  3  to  I  ;  the 
probabilities  of  their  producing  M  ara 
■s  a  to  3 ;  the  product  of  these  ratios 
13  the  ratio  of  4  to  3  ;  and  this  will 
be^the  ratio  of  the  probabilities  that 
A  OF  B  was  the  producing  cause  in 
the  given  instance.  For,  uinca  A  is 
twice  as  frequent  aa  B,  out  of  twelve 
coaes  in  which  one  or  other  exists,  A 
exists  in  3  and  B  In  4.  But  of  its 
eight  oases.  A,  hy  the  supposition, 
praduoes  M  in  only  4,  while  B  of  its 
four  cases  produces  M  in  3.  M. 
therefore,  is  only  produced  at  all  in 
seven  of  the  twelve  cases ;  but  in 
four  of  these  it  is  produced  by  A,  in 
three  by  B ;  hence  the  probabilities 
of  its  being  produced  by  A  and  by 
B  are  as  4  to  3,  and  are  expressed  by 
the  fractions  ^  and  f.  Which  was  to 
be  demonstrated. 


§  6.  It  remains  to  examine  the 
bearing  of  the  doctriuo  of  chances  on 
the  peculiar  prohlem  which  ocoupied 
us  in  tlie  preceding  chapter,  namely, 
how  to  diattnguiah  coincidences  which, 
are  casual  from  thoae  which  are  the 
result  q[  law— from  Unas  in  which 
the  facts  which  accompany  or  follow 
one  another  are  somehow  cunneoted 
through  causation. 

The  ductFiDB  of  chances  nlfurds 
means  by  which,  if  we  knew  the 
average  number  of  coincidences  to  lie 
looked  for  between  two  phenomena 
connected  only  caanally,  we  could 
determine  how  often  any  given  devia- 
tion from  that  average  will  occur  by 
chance.  If  the  probability  of  any 
CBS^ial  coincidence,  cuusideiiid  in  it- 
self, be  -,  the  probability  that  the 
same  coincidence  will  be  repeated  ti 


ampl^  in  one  throw  of  a  die  the  pro- 
bability of  ace  being  -|,  the  probabi- 
lity of  throwing  ace  twice  in  succession 
will  be  I  dividedhythesquamof  6,or 
-g  For  see  is  thrown  at  the  first 
throw  once  in  sljc,  or  sfx  In  thirty- 
six  times,  and  of  those  six,  the  die 
being  cast  again,  ace  will  be  thrown 
but  once ;  being  altogether  onoa  iu 
thirty-six  times.  The  chance  of  thi' 
same  cost  three  times  successively  is. 
by  a  similar  reasoning,  ^  '"^  —. !  tliat 
is,  the  event  will  happen,  on  a  large 
average,  only  once  in  two  hundred 

We  have  thus  a  rule  by  whicn  to 
estimate  the  probability  that  any 
given  series  of  coincidences  arisen 
from  chance,  provided  we  can  mea- 
sure oorrectiy  the  probability  iif  a 
single  eoinddcnce.  If  we  can  obtain 
an  equally  precise  expression  for  the 
probability  that  the  same  series  at 
coinddenoes  arises  from  causation, 
we  should  only  have  to  compare  the 
numbers.  This,  however,  can  rareljr 
be  done.      Let  us  see  what  d^raa 
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of  ftpproxiination  cnn  proctlcaUy  be 
made  to  the  necesiary  preoisinn. 

The  queetion  falls  nithln  Laplace's 
Bllth  Principle,  joat  demoiiBtrated. 
The  given  fad,  that  is  to  nay,  the 
series  of  ooinoidenoes,  may  have  origi- 
nated either  in  a  casual  conjimction 
erf  causes  or  in  »  law  of  nature.  The 
probabilities,  therefore,  that  the  fact 
originated  in  these  two  modes  are,  as 
tbeir  antecedent  probabilities,  multi- 
plied by  the  probabilities  that  if  they 
eiiateil  they  would  produce  the  effect. 
But  the  particular  combination  of 
chances,  If  it  ocourreil,  or  the  law  of 
nature  If  rei^  would  certainly  pro- 
dace  the  Berlee  of  coinoidenoes.  The 
probabilities,  therefore,  that  the  co- 
incidences are  produced  by  the  two 
causes  in  question  are  ad  the  ante- 
cedent probabilities  of  the  causes. 
One  of  these,  the  antecedent  probabi- 
lity of  the  combination  of  mere  chances 
which  wonld  produce  the  given  result, 
is  An  Appreciable  quantity.  The  an- 
teeedent  probability  of  the  other  sup- 
IKsitton  may  be  suiiOBptible  of  a  more 
or  lees  exact  estimation,  according  to 
the  nature  of  the  case. 

In  some  cases  the  coincidence,  sup- 
pimlig  it  to  be  the  result  of  causatiuii 
at  aU,  must  be  the  result  of  a  known 
cause,  as  the  saccession  of  aces,  if  not 
accidental,  must  arise  from  the  load- 
ing of  the  die.  In  such  cases  we 
may  be  able  to  form  a  conjecture  as 
to  the  antecedent  probability  of  snch 
a  circuButanoe  from  the  characters  of 
the  parties  omcemed,  or  other  such 
evidence  ;  but  it  wooid  be  impossible 
to  estimate  that  probability  with  any- 
thing like  numerical  precision.  The 
counter-probability,  however,  that  of 
the  occidental  origin  of  the  coinci- 
dence, dwindling  so  rapidly  as  it  does 
at  each  new  trial ;  the  stoge  is  soon 
reached  at  which  the  chance  of  un- 
faimesa  in  the  die,  however  small  in 
itself,  must  be  greater  than  that  of 
a,  caaiiul  coinoidenoe ;  snd  on  this 
gnnmd  a  practical  deciidon  can  gene- 
rally be  come  to  without  mucJi  hesita- 
tion, if  there  be  the  power  of  repeating 
the  experiment. 


1  accounted  for 
by  any  known  cause,  and  the  con- 
nection between  the  two  phenomena, 
if  produced  by  causation,  must  bo  thti 
result  of  some  law  of  nature  hitherto 
unknown,  which  is  the  case  we  had 
in  view  in  the  last  chapter}  then, 
though  the  probability  of  a  casual 
coincidence  may  bo  capable  of  ap- 
preciation, that  of  the  counter-BUp- 
pusition,  the  existence  of  an  undis- 
covered law  of  nntute,  is  clesxly  nn- 
suHceptiUe  of  even  an  approximate 
valuation.  In  order  to  have  the  data 
which  such  a  cose  would  require,  it 
would  be  necessary  to  know  whut 
proportion  of  all  the  individual  sn- 
quenoes  or  co-existences  occurring 
in  nature  are  the  result  of  law,  and 
what  proportion  are  mere  casual  coin- 
cidences. It  being  evident  that  we 
cannot  form  any  plausible  conjecture 
as  to  this  proportion,  much  less  ap- 
preciate it  numerioally,  we  cannot 
attempt  any  precise  estimation  of  tlie 
compamtive  probabilities.  But  of  this 
we  are  sure,  that  the  detection  of 
an  unknown  law  of  nature — of  aome 

aonjunction  among  phen 

iincnmmon  event.     If,  therefore,  the 

number  of  instances  in  which  a 
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be  suoh  that  so  „ 
incidences  from  accident  alooe  would 
bo  an  extremely  uncommon  event; 
we  have  reason  to  conclude  tliat  the 
coinoideiu:e  is  the  effect  of  causation, 
and  may  be  received  (subject  to  oor- 
roction  from  further  experience]  as  an 
empiriool  law.  Further  than  this,  in 
pointoE precision,  weconnot  go;  nor, 
in  most  oases,  Is  greater  preoiaion  re- 
quired for  the  solution  of  any  practi- 
cal doubt.* 

•  For  a  fuller  tJ^ticaiit  o(  tto  many 
InteTosdng  quastjons  raided  hy  the  tlreory 
of  probBhrntiffli,  I  nwroDw  retor  tu  a  reount 
work  bj  Ur.  Venn,  SOiovr  of  Oiius  Goll«ge, 
Cnmbrldge,  "The  Jjoglo  of  ChnnM,"  oi,b 
of  the  ijiDtt  thoughtful  nud  ithilobj^^rA 


CHAPTER  XIX. 


S  I.  Wk  have  had  frequent 
Bion  to  notice  tbe  inferior  gBnerality 
of  duriTativa  laws  compared  with  the 
tdtimats  lawB  from  wbich  tUay  are  de- 
rived. This  inferiority,  wbich  affucta 
not  imly  the  extent  uf  the  propositioiiB 
themselvEB,  bnt  their  degree  of  cer- 
tainty within  that  extent,  ia  ino«t  oou- 
npicnoiu  in  the  tmifonnitiea  of  coexist- 
ence and  !>equence  nbtaining  between 
effects  whidi  depend  ultimately  on 
different  primeval  eauaea.  Such  uni- 
formities will  only  obtain  where  there 
exista  the  lame  collocation  of  thoae 
primeval  cnuies.  If  the  collocation 
varies,  though  the  laws  themseivia 
remain  the  same,  a  totally  different 
act  of  derivative  unifnimitiea  may, 
and  generally  will,  be  the  result. 

Even  where  the  derivative  uni- 
formity is  between  different  effecla  of 
the  same  cao»e,  it  will  by  no  meana 
obtain  OB  universally  aa  the  law  of  the 
caiue  itself.  If  a  and  b  accompany 
or  succeed  one  another  aa  effects  of 
the  cause  A,  it  by  no  meana  follows 
that  A  is  the  only  cause  which  can 
produce  them,  or  that  if  there  be 
another  canae,  bb  B,  capable  of  pro- 
ducing B,  it  must  proiluce  b  like- 
wise. The  conjunction  therefore  of  a 
and  b  perhaps  does  not  hold  univer- 
ually,  but  only  iu  the  instances  in 
which  a  ariaes  from  A.  Whon  it  is 
produced  by  a  cauae  other  than  A,  a 
and  b  may  be  diaaevered.  Day  (for 
example)  ia  always  in  our  experience 
followed  by  night :  but  day  is  not  the 
L-auae  of  night ;  both  are  aucceBsive 
effeelfi  of  a  common  cauae,  the  periodi- 
cal passajje  of  the  spectator  into  and 

Loglfl  aud  Evidauce  whli 


apoodlDg  obtpten  of  the  presont  n 
aavflnl «  Ur.  Vsnn's  Di^oions,  bo 


out  of  the  porth's  Hhailnw,  consequent 
on  the  earth'a  rotation,  and  on  the 
illuminatijig  proptrty  of  the  Bun.  If, 
therefore,  day  is  ever  produced  by  a 
different  cauae  oraetofcnuses  from  thia, 
day  will  not,  or  at  least  may  not,  be  fol- 
lowed by  night  On  the  sun's  own  sur- 
face, for  instance,  this  may  be  the  case. 

Finally,  even  when  the  derivative 
uniformity  ia  itaelf  a  law  of  causation, 
(reaulting  from  tbo  combination  of 
Kveral  eauaea,)  it  iu  not  altogether 
independent  of  ooUocutions.  If  a  causa 
supervenes  capable  of  wholly  or  par- 
tially counteracting  the  effect  oF  any 
one  of  the  conjoined  oauaea,  the  effect 
will  no  longer  conform  to  the  deriva- 
tive law.  While,  therefore,  each  ulti- 
mate law  ia  only  liable  to  fruBtniitlon 
from  one  set  of  counteracting  OOtues, 
the  derivative  law  is  liable  to  it  frtnu 
several.  Now,  the  possibility  of  the 
occurrence  of  counteracting  causes 
which  do  not  arise  from  any  of  the 
conditions  invi^ved  iu  tbe  law  itaelf 
depends  on  the  original  oollocationa. 

It  ia  true  that  (mi  we  formerly  re- 
marked) laws  of  causation,  whether 

cases,  fulfilled  even  when  montBr- 
acted  :  the  cause  prodncea  ita  effect, 
though  that  effect  is  destroyed  by 
something  else.  That  the  effect  may 
be  fruatrated,  ia,  therefore,  no  objec- 
tion to  the  universality  of  laws  of 
causation.  But  it  is  fatal  to  the  uni- 
versality of  the  sequences  or  co-eiiat- 
ences  of  effecta  which  compose  the 
greater  part  of  tbe  derivative  laws 
flowiugfrom  lawa  of  causation.  When 
from  the  Liw  of  a  certain  combination 
of  causes  there  results  B  certain  order 
in  the  effects,  be  from  tbe  oamluDa- 
tion  of  a  single  sun  with  the  rotation 
of  an  opaque  body  round  its  aii^ 
there  results,  on  the  whole  surface  of 
that  opaque  body,  an  alternation  of 
day  and  night ;  then  if  we  auppose 
one  of  the  combined  causes  counter- 
acted, the  rotation  stopped,  the  son 
extinguished,  or  a  second  sun  supca^ 
added,  the  truth  of  that  particular  law 
vfay  affected  j  it 
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opaque  nevolving  body  will  alternately 
produce  day  and  night ;  but  ainoe  the 
sun  no  lunger  does  shine  on  siioh 
a  body,  the  derivative  uniformity, 
(be  aucceBsioD  of  day  nnd  night  on 
the  given  planet,  ia  an  longur  true. 
Those  derivative  iinifonnities,  there- 
fore, which  are  not  laws  of  oansation, 
nre  (except  in  the  rare  case  of  their 
depending  on  nne  cause  alone,  not  on 
a  combination  of  causes)  always  more 
or  less  contingent  on  collocatiuas ; 
nnd  are  hence  subject  to  the  cliarac- 
turistio  infirmity  of  empirical  laws, 
that  of  being  admissible  only  where 
the  collocationa  are  Icnown  by  eipe- 
riencu  to  be  such  aa  are  requisite  fur 
the  truth  of  the  lair,  that  is,  unly 
within  the  conditions  of  time  and  plac« 
confirmed  by  actual  obaervation. 

£  3,  Thia  principle,  when  stated  in 
general  terms,  suems  clear  and  iudia- 
]iutable ;  yet  many  o!  the  ordinary 
judgnneuts  of  mankind,  the  propriety 
of  which  is  not  questioned,  hare  at 
leiut  the  Hemblance  of  being  incon- 
Histent  with  it.  On  what  grounds,  it 
may  be  asked,  do  we  Fipect  that  the 
sun  will  rise  to-morrow  !  To-morrow 
Is  beyond  ttie  limits  of  time  oompte- 
liended  in  our  observationa.  They 
have  eiitended  over  Some  thousanda 
of  yeara  past,  but  they  do  not  in- 
clude the  future.  Yet  we  infer  with 
confidence  that  the  auu  will  rise  tu- 
morrow  :  nnd  nobody  d{Ribts  that  we 
are  entitled  to  do  so.  Let  ua  cou- 
Hider  what  ia  the  wari'snt  for  thia  con- 
fidence. 

In  the  eiample  in  question,  we 
know  the  causes  on  wliicli  the  deri- 
vative uniformity  depends.  They  ate, 
the  sun  giving  out  light,  the  earth  in 
a  state  of  rotatioD  and  intercepting 
light.  The  induction  which  shows 
these  to  be  the  real  cauaes,  and  not 
merely  prior  effects  of  a  common 
cause,  being  complete,  the  only  cir- 
cunutancea  which  conld  defeat  the 
derivative  law  are  snch  aa  would 
destroy  or  counteract  one  or  other 
•>f  the  cunibiued  causes.  While  tlis 
caused   exist,   nnd   are  not   i.«>uuter- 


acted,  the  effect  wilt  continue.  If 
they  exist  and  are  not  counteracted 
to-morrow,   the    sun   will   riie   to- 

Since  the  caueeH,  namely,  the  sun 
and  the  eartli,  the  una  in  the  state  of 
giving  out  light,  the  other  in  a  state 
of  rotation,  will  exist  until  something 
destroys  them,  all  depends  on  the 
probabilities  of  their 
of  tbeit  counteraction.  We  know  by 
obaervation  (omitting  the  inferentiid 
proofs  of  an  existence  for  thousanda 
of  ages  anterior)  that  these  pheno- 
mena have  continued  tor  (say)  five 
thousand  years.  Within  that  time 
there  has  existed  no  cause  sufficient 
to  diminish  them  appreuiably,  nor 
which  has  oouuteracted  their  effect  in 
any  appreciable  degree.  The  chance, 
therefore,  that  the  sun  may  not  rise 
to-morrow  amounta  to  the  chance 
that  some  cause,  which  has  not  mani- 
fested itself  in  the  smallest  degree 
during  five  thousand  years,  will  exist 
to-morrow  in  such  intensity  as  to 
deatroy  the  sun  or  the  earth,  the 
sun's  light  or  the  earth's  rotation,  or 
to  produce  an  immense  disturbance 
in   the   etfect    leaultiDg   fi'om  those 

Now,  if  such  a  cause  wHl  exiat  to- 
morrow, or  tit  any  future  time,  aome 
cause,  proximate  or  remote,  of  that 
catiae  must  exiat  now,  and  must  have 
existed  during  the  whole  of  the  five 
thousand  years.  If,  therefore,  the 
sun  do  not  rise  to-morrow,  it  will  be 
because  some  cause  has  existed,  the 
effects  of  which,  though  during  fire 
thousandyearathey  have  not  amouated 
to  a  peroeptible  quantity,  wilt  in  one 
da^  become  overwhelming.  Sinoo 
thu  cauae  has  not  been  recognised 
during  such  an  interval  of  time  by 
otwervera  stationed  on  oar  earth,  it 
must,  if  it  be  a  single  agent,  be  either 
one  whose  effects  develop  tliemaelvea 
gradually  and  very  slowly,  or  one 
which  existed  in  regions  lieyond  our 
obaervation,  and  ia  now  on  the  point 


oompatiljle  with  the  BUppoaition  that 
their  effects,  after  nccumulaticg  bo 
slowly  Bs  Id  ba  imperoaptible  for  fiva 
tboiieand  yenra,  should  atort  into  im- 
tuenBity  in  a,  Hingis  ity.  Nn  mathe- 
tnaticoJ  law  of  proportion  betwu^^  an 
effect  and  tha  quantity  or  relationa  of 
iU  cause  could  produce  each  cantm- 
dictory  reaulta.  The  midden  develop- 
ment of  aa  effeot  of  whiob  there  was 
no  previous  trace  always  arises  from 
the  coming  togetherof  several  distinct 
canses  not  previously  conjoined  ;  but 
if  such  sadden  conjunction  is  destined 
to  take  plaGfi,  the  cansos,  or  Iheir 
causes,  must  have  exieted  during  the 
entire  five  thouaand  yeaia  ;  and  their 
not  having  ones  cume  togethsr  during 
that  period  shown  how  rare  that  par- 
ticular coniblnatiou  in.  We  have, 
therefore,  the  warrant  of  a  rigid  in- 
duction tor  conaidEring  it  probable, 
in  a  degree  ondisUnguisbable  from 
certainty  that  the  known  conditiona 
Kquislta  for  the  sun's  rising  will  exist 


I  3.  But  this  extension  of  deriva- 
tive laws,  not  causative,  beyond  the 
limits  of  observation,  can  only  be  to 
adjaceiU  casta.      It  instead  of  to-mor- 
row, we  had   naid  this  day  twenty 
tbonsand  years,  tbs  inductions  wduld 
have  been    anything  but  conclnalve. 
That  a  cause  which,  in  opposition  to 
very   powerful   causes,    jnwluced  no 
perceptible  eflectduring  five  thousand 
years,  should   prmiuce  a  very  con- 
siderable one  by  the  end  of  twenty 
thousand,  baa  nothing  in  it  which 
not  in  conformity  with  our  aKperiani 
of  oauBea.      Wa  know  many  agent 
tha  effect  of  which  in  a  short  pane 
does   not   amount  to  a   perceiitibiu 
quantity,  but  by  Hcoumulating  for 
nmoh    longer    period    ijeoomes    coi 
eiderable.    Besides,  loolring  at  tha  in 
inense    multitude    of   tha    heavenly 
bodies,  their  vast  distances,  and  the 
rapidity  of  the  motion  ot  such  of  tht 
ns  are  known  to  move,  it  is  a  suppo 
tion  not  at  all  contradictory  to  < 
perienca  that  soma  body  may  ba 
motion  towards  ns,  or  we  towards 


within  the  limits  ot  whose  Influence 
have  not  come  during  five  thmuanil 
years,  but  whioh  in  twenty  thousand 
more  may  be  producing  effeots  npon 
us  of  tho  most  extraopdinary  kind. 
Or  tbe  fact  whioh  is  capable  of  p»- 
inting  sunrise  may  be,  not  tha  cumu- 
lative eflset  of  one  cause,  but  some 

combination  of  causes ;  and  the 
chances  favourable  to  that  Combina- 

though  they  have  not  produced 

ce  in  five  thousand  yBors,  may 
prodnoe  it  onoe  In  twenty  thousand.  So 
that  the  indnctions  whioh  authorisu  us 

peot  future  events  ([row  weaker 
and  weaker  tha  farther  we  look  into 
the  future,  and  at  lei^th  become  in- 
ipprecinble. 

We  have  conaiderad  the  prababUt- 
ties  of  the  sun's  rising  to-morrow, 
derived  from  the  real  laws,  tliat  is, 
from  tbe  laws  of  tho  causes  on  which 
that  uniformity  is  dependent.  Iiet  us 
now  consider  how  the  matter  would 
have  stood  if  tha  uniformity  had  besn 
known  only  as  an  empirical  law ;  if 
wa  had  not  been  aware  that  tho  lun'a 
light  and  the  earth's  rotation  (or  the 
sun's  motion)  were  the  causes  on 
which  the  perlodioal  cficurrenco  of 
daylight  depends.  We  could  have 
extended  this  empirical  law  to  oases 
adjacent  in  time,  though  not  so  great 
a  distance  of  time  aa  we  can  now. 
Having  evidence  that  tlie  effects  had 
remained  unaltered,  and  been  punc- 
tually conjoined  for  five  thousand 
years,  we  could  inter  that  tile  un- 
known causes  on  which  the  conjuno- 
tiuQ  is  dciJeadent  had  existed  undl- 
miniahed  and  uneonnteraotod  during 
the  same  period.  The  same  oonda- 
siona,  therefore,  would  followoi  in  the 
preceding  oase  ;  except  that  we  •honld 
only  know  that  during  five  thouMind 
years  nothing  had  occurred  to  defot 
perceptibly  this  particular  effeot ; 
while,  when  we  know  the  causea,  wa 
have  the  additional  assurance  Ibat 
during  that  interval  no  such  ohangB 
has  been  notioeable  in  the  tsnina 
themaslvea  as  by  any  degree  of  mul- 
tiplication or  length  of  contiuuanoQ 
could  defeat  the  tffect. 
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To  this  must  be  added,  that  when 
ma  know  the  causes,  wb  may  he  able 
to  judge  whether  there  exists  uaj 
known  utuse  capable  of  countoracting 
them  •  while  »  long  as  they  are  un- 
known, we  cannot  be  eure  but  thut  if 
we  did  know  them,  ws  could  predict 
their  destruction  from  cbubcb  aictually 
in  existenoe.  A  bedridden  Ravage, 
who  had  never  eeea  the  catatuct  of 
Niagara,  butwho  lived  within  hearing 
of  it,  might  imagine  that  tbe  sound 
he  heard  would  endure  tor  ever  ;  but 
if  he  knew  it  to  be  tbe  effect  of  a  rash 
of  waterB  over  a  barricF  of  rock  which 
is  progressively  wearing  away,  he 
would  know  that  within  a  number  uC 
ages  which  may  be  calculatsd  it  will 
ba  heard  no  more.  In  proportion, 
therefore,  to  our  ignorance  of  the 
causes  oa  idiich  the  empirical  law 
depend^  we  can  be  leas  assured  that 
it  will  continue  to  hold  good ;  and 
the  farther  we  look  into  futurity,  the 
less  improbable  is  it  that  some  one  of 
the  causes  whoso  co-eiiatenco  gives 
Hue  to  the  derivative  uniformity  may 
be  dotroyed  or  coonteracted.  With 
every  prolongation  of  time  tbe  chances 
multiply  of  such  an  event,  that  is  to 
say,  its  non-Dccurrenoo  hitherto  bo- 
oomea  a  less  guarantee  of  its  not 
oocnrring  within  the  given  time.  If, 
then,  it  is  only  to  cases  which  in  point 
of  time  are  adjacent  (or  neai'ly  adja- 
oent)  to  those  which  we  have  actually 
observed  that  aiii/  derivative  law,  not 
of  causation,  can  be  oitended  with 
an  assurance  equivalent  to  certainty, 
mncb  mot«  is  this  true  of  a  merely 
empirical  law.  Happily,  for  the  piu- 
poses  of  life  it  is  to  such  oases  alone 
that  we  oanalmoet  ever  have  occasion 
to  extend  them. 

In  respect  of  place,  it  might  seem 
that  a  merely  empirical  law  could  not 
be  extended  even  to  adjacent  cases  ; 


that  w 


could  h 


its  being  true  iu  any  place  where  it 
lias  not  been  specially  observed.  The 
past  durationofncauseisa  guarantee 
for  its  future  existence,  unless  eome- 
thing  oocnn  to  destroy  it ;  but  the 
'existence  i>f  a  cause  in  one  or  any 


number  of  places,  ia  no  guarantee  fee 
its  existenoe  in  any  other  place,  since 
there  is  no  uniformity  in  Uie  collo- 
cations of  primeval  causes.  When, 
therefore,  an  empirical  law  is  ex- 
tended beyond  the  local  limits  within 
which  it  has  baea  found  trueiby  ob- 
servation, the  cBBes  to  which  it  is  thuH 
extended  must  be  such  ns  are  presum- 
ably within  the  influence  of  the  MUno 
inciividiial  i^enta.  I£  we  diacover  a 
new  planet  within  the  known  bounds 
of  the  solar  system,  (or  even  beyond 
those  bounds,  hut  indicating  its  con- 
nection with  the  system  by  revolviri;; 
round  the  sun,)  we  may  coneludi.', 
with  great  probability,  th^  it  reVolvuH 
on  its  axis.  For  aU  the  known  planets 
da  BO ;  and  this  uniformity  punts  tit 
some  common  cause  antecedent  to 
tbe  first  reoorda  of  astronomioal  ob- 
servation :  and  though  the  nature  of 
this  cause  can  only  be  matt^  of  oon- 
jecture,  yet  if  it  be,  as  is  not  unlikely, 
and  as  Laplace's  theory  supposes,  not 
merely  the  same  kind  of  cause,  but 
the  same  individual  cause,  (such  os  an 
impulse  given  to  all  tbe  bodies  at 
once,)  that  cause,  acting  at  the  ex- 
treme points  of  the  space  occupied  by 
the  sun  and  planets,  is  likely,  unless 
defeated  by  some  counteracting  cause, 
to  have  acted  at  every  intermediate 
point,  ai»d  probably  somewhat  beyond; 
and  therefore  acted,  in  oil  probability, 
upon  the  supposed  newly- discovered 
planet. 

When,  therefore,  effects  winch  are 
always  found  oonjained  can  be  traced 
with  any  probability  to  on  Identical 
(and  not  merely  a  similar)  origin,  we 
may  with  the  same  probability  extend 
the  empirical  law  of  their  conjimction 
to  all  places  within  the  extreme  local 
boundaries  within  which  the  fact  has 
been  observed  ;  subject  to  tho  possi- 
bility of  counteracting  causes  in  some 
portion  of  the  field.  Still  more  con- 
fidently may  wo  do  so  when  the  lavv 
is  not  merely  empirical ;  when  tbe 
which  we  find  conjoined 
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case,  va  may  both  extend  the  deriva- 
tive iiuiformity  aver  a,  larger  space, 
and  with  leas  abatement  forthe  chanOB 
of  cCFUnterftoting  causea.  The  firat,  be- 
oanse,  instead  of  the  local  boundoi'ioB 
of  our  obaecvatioD  of  the  fact  itaelf, 
we  may  indude  the  eitreine  boun- 
daries of  the  ascertained  inSuence  of 
its  causes.  Thna  the  auccesaion  of 
day  and  night,  we  know,  holds  true 
of  all  the  bodies  of  the  solar  sTEtem 
except  the  sun  itself ;  hut  we  know 
tliia  only  because  we  ore  aci^nainted 
with  the  causes :  if  we  were  not,  we 
could  not  extend  tlie  proposition  be- 
yond the  orbits  of  the  earth  and 
moon,  at  botli  extremiCiea  of  which 
we  have  the  evidence  of  observation 
for  ita  troth.  With  respect  to  the 
probability  of  connteracting  causea, 
it  haa  been  neen  that  this  ^Is  for  a 
greatar  abatement  of  uonfidence,  in 
proportion  to  our  ignorance  of  the 
causes  on  whicb  the  phenomena  de- 
pend. On  both  accounts,  therefore, 
a  derivative  law  which  we  know  how 
resolve  ia  auaceptible  of  a  greater 
^  Pl"=t 


CH.tPTER  XX 


,%  I.  The  word  Analogy,  as  the 
name  of  a  mode  of  reaiioning,  is  gene- 
rally taken  for  some  kind  of  argu- 
ment supposed  to  be  of  an  inductive 
nature,  but  not  amounting  to  a  com- 
plete induction.  There  is  no  word, 
tjowever,  which  ia  used  mora  loosely. 

Analogy.  It  sometiiuea  atands  for 
arguments  whidi  may  be  eiamplea  of 
the  most  ligoroua  Induction.  Arch- 
bishop WEately,  for  instance,  fol- 
lowing Ferguaon  and  other  writoFs, 
defines  Analogy  conformably  to 
Jta  primitive  acoeptatjon,  that  which 
was  given  to  it  by  mathematicians, 
Resemblance  of  Relations.  In  this 
sense,  when  a  country  which  baa 
sent  out  coIoniLs  i.i  termed  the  mother 


lUDtry,  the  expression  !a  analogi- 
cal, siguifj^ng  that  the  colonies  of  a 
country  stand  in  the  same  rdatioH  to 
which  children  atand  to  their 
B.  And  if  any  infe 
from  this  reaemblance  of  rela- 
tion^ as,  for  instance,  that  obedience 
flection  is  due  from  colonies  to 
mother '  country,  this  is  called 
reasoning  by  analogy.  Or  if  it  be 
argued  that  a  nation  ia  moat  bene- 
ficially governed  by  an  aaaembly 
elected  by  the  people,  from  the  ad- 
mitted fact  that  other  associations 
for  a  common  puipose,  auch  aa  joint- 
stock  companies,  are  best  managed 
by  a  oommittee  chosen  by  the  parties 
intereated  ;  thia,  too,  ia  an  argument 
from  analogy  in  the  preceding  sense, 
because  ita  foundation  ia,  not  that 
a  nation  is  like  a  joint-stock  company, 
or  Parliament  like  a  board  of  direc- 
tors, but  that  Farliament  atanda  in 
the  same  rdation  to  the  nation  in 
which  a  board  of  director!  stands  to 
a  joint-atoclc  company.  Now,  in  an 
argument  of  this  nature,  there  ia  no 
inherent  inferiority  of  cenoluaiveneas. 
Like  other  argumeotd  from  resem- 
blance, it  may  amount  to  nothing,  or 
it  may  be  a  perfect  and  conclusive 
induction.  The  circumatance  in  which 
the  two  cosca  reaemble  may  be  cap- 
able of  being  shown  to  be  the  material 
circumstance ;  to  be  that  on  which 
nil  the  consequences  necessary  to  be 
taken  into  account  in  the  partioulor 
discussion  depend.  Jn  the  example 
lost  given,  the  reaemblance  ia  one  of 
relation;  the fundatiictitTim  rdalumit 
being  the  management  by  a  few 
persons  of  affairs  in  which  a  mudi 
greater  number  are  inteiested  alan|f 
with  them.  Now,  some  may  oontend 
that  this  circomstance,  which  is  com- 
mon to  the  two  casca,  and  the  varioim 
consequences  which  follow  from  it, 
liave  the  chief  share  in  detennming. 
all  the  effects  which  make  up  what 
we  terra  good  or  bad  administratioii. 
If  they  can  establish  this,  their  argu- 
ment has  the  force  of  a  cigorom  in- 
duction ;  if  tliey  cannot,  they  ani 
said  to  have  failed  in  proving  tlia 


nnitlogy  Iwtween  the  two  cuses ;  a 
mode  of  speech  whicli  implies  that 
when  the  analogy  cod  be  proved,  the 
argmnent  foonded  oa  it  cannot  be 
Tssisted. 

§  2.  It  U  oil  the  whole  Toora  iienal, 
however,  to  extend  the  name  of  ans.- 
iopctl  evidence  to  argumentB  from 
any  sort  of  resemblance,  provided 
they  do  not  amount  to  a  complete 
induction :  withont  peculiarly  dis- 
tingiuBhing  resemblance  of  rehitiunB. 
Analogical  reasoning,  in  this  aensc, 
may  be  rednosd  to  the  following  for- 
mula : — Two  things  resemble  each 
ether  in  one  or  more  respects ;  a 
certain  proposition  a  Ijiie  of  the  one, 
therefoie  it  is  true  uf  the  other.  Bub 
we  have  nothiuj;;  here  by  whioh  to 
discriminate  an^ogy  from  induction, 
since  this  type  will  serve  for  all 
reaanning  from  experience.  In  the 
strictest  induction,  equally  with  the 
funtest  analogy,  we  conclude  because 
A  resembles  B  in  one  oc  more  pro- 
perties, that  it  does  bo  in  a  certain 
other  property.  The  difference  is, 
that  in  the  cose  of  a  complete  induc- 
tion it  ha«  been  previously  shown, 
by  due  comparison  of  instances,  that 

between  the  former  property  or  pro- 
perties and  the  latter  property  ;  but 
tn  what  is  called  analogical  reaeomng, 
no  Buah  conjunction  has  been  made 
out  There  have  beeii  no  oppor- 
tunities of  putting  in  practice  the 
Method  of  BiHereQce,  or  even  the 
Methnd  of  Agreement ;  but  we  con- 
clude (and  that  is  all  which  the  argu- 
ment of  analogy  amounts  to)  that  a 
fact  iH,  known  to  be  true  of  A,  is 
more  Jitely  to  be  true  of  B  if  E 
agrees  with  A  in  si 
ties,  (even  though 
known  to  exist  between  m  and  those 
properties,)  than  if  no  issemblance 
all  could  be  traced  between  B  and 
any  other  thing  known  to  pusses! 
attribute  m. 

To  thiH  Moment  it  iij  of  cl 
r&iuisite  that  the  properties  com 
ill  A  with   B  bhall  be  merely 
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known  to  be  connected  with  mi  ;  they 
nust  not  be  properties  known  to  be 
lucoonected  with  it  If,  either  by 
processes  of  elimination,  or  by  deduc- 
tion from  previous  knowledge  of  the 
laws  of  the  properties  in  question,  it 
can  be  concluiled  that  they  have  no- 
thing to  do  with  ni,  the  argument  of 
lalogy  is  put  out  of  court.  The 
ipposition  must  be  that  m  is  an 
effect  really  dependent  on  some  pro- 
perty of  A,  but  we  know  not  on 
which.  We  cannot  point  out  any  oE 
the  properties  of  A  which  is  the 
cause  of  ni,  or  united  with  it  by 
any  law.  After  rejecting  all  which 
"""  know  to  have  nothing  tu  do  with 
there  remain  several  between 
lich  we  are  unable  to  decide  :  of 
whioh  remMoing  properties  B  pos- 
le  or  more.  This  accordingly 
ider  as  affording  grounds,  of 
less  strength,  for  concluding 
by  analogy  that  B  possesses  the  attri- 
bate  m. 

There  can  be  no  doubt  that  every 
such  resemblance  which  can  be 
pointed  oat  between  B  and  A  altorda 
some  degree  of  probability,  beyond 
what  would  otherwise  exist,  in  favour 
of  the  CDDclusion  drawn  from  it.  If 
B  resembled  A  in  all  its  ultimata 
properties,  its  possessing  the  attribute 
m,  would  be  a  certainty,  not  a  proba- 
bility ;  and  every  resemblance  which 
can  be  shown  to  exist  between  them 
places  it  by  so  much  the  nearer  to 
that  point. 


perties  dependent  on  that  ultimate 
property,  and  of  these  jb  may  be  one. 
If  the  resemblance  be  in  a  derivative 
property,  there  is  reason  to  expect 
resemblance  in  the  ultimate  property 
on  which  it  depends,  and  in  the  other 
derivative  properties  dependent  on 
the  some  tdtimate  property.  Every 
resemblance  which  can  be  shown  to 
exist  affords  ground  for  expecting  an 
indehnitu  number  of  other  resem- 
blances ;  the  particular  resemblance 
sought  (vill,  therefore,  be  aftenet 
found  oTuong  VWmgi  V'ivms  >Enw«-n.  ^a 


le^emble,  thoii  iimniig  things  betwvei 
wliicb  we  hnuw  uf  irn  mBcmblanoe, 

For  example,  I  might  inter  tha 
there  ace  probably  iuhabitonU  in  thi 
■uoon,  beiHiuae  there  u«  bhabitanta 
un  the  earth,  in  the  sea,, 
itir )  and  this  is  the  evidt 
lag;.  The  circumstance  of  having 
inhabitants  is  here  ofsuined  not  to 
be  un  ultimate  property,  bnt  (aa  in 

(if  other  properties ;  and  depending, 
thereFore,  in  tha  caae  of  the  earth,  on 
Hume  of  its  propertiea  aa  a  portion  of 
the  univeiBc,  but  on  which  nf  thora 
pcopertiea  we  know  not.  Now  thi 
inonn  resembles  the  earth  in  being  a 
solid,  opaq^ue,  nearly  epherioal  sub- 
atance,  appearing  to  oontHin,  or  to 
have  contained,  active  volcanoei ;  re- 
ceiving hent  and  light  from  the  mm 
in  about  the  same  quantity  aa  our 
eurth  ;  revolvinij  on  its  axis;  com- 
posed of  materiala  which  gravitate, 
and  obeying  all  the  TariouB  laws  re- 
snlting  from  that  property.  And  I 
think  no  one  will  deny  that  if  this 
were  all  that  wai  known  of  the  nionn, 
tbe  existence  of  inhabitants  in  that 
luminary  would  derive  from  these 
various  resemblances  to  the  earth  a 
greater  degree  of  probability  than  it 
would  otherwise  have :  though  tlie 
amount  of  the  augmentation  it  would 
be  uieleas  to  attempt  to  estimate. 

If,  however,  every  resemblance 
proved  between  B  and  A,  in  any 
point  not  known  to  be  immaterial 
yvith  respect  to  fn,  forms  some  addi- 
tional reason  for  presuming  that  B 
has  tbe  attribute  m,  it  is  clear,  i 
rontra,  that  every  diaaimilarity  which 
can  be  proved  between  them  fur- 
nished  a  counter-probability   of   tht 


,  will  . 


unknown  will  on  the  arerage  i 
coses  bear  some  proportion  to  tho« 
which  are  known.  There  will,  there 
fore,  be  a  competition  between  the 
known  points  of  agieement  and  the 
knoMH  t)oiiit9  of  dtSereiice  in  A  and 
B  1  and  acourding  as  the  one  or  the 
other  may  be  deemed  to  preponde- 
rate, the  probability  derived  from 
analogy  will  be  for  or  against  B'h 
having  the  property  m.  Tha  moon, 
fiu:  instance,  agrees  with  the  earth  in 
the  ciioumatatioes  already  mentioned  ; 
but  differs  in  buing  smaller,  in  having 
its  surface  more  unequal,  and  ap- 
parently volcanio  througliuut,  in  hav- 
ing, at  least  on  the  aids  next  the 
earth,  no  atmosphere  sufficient  to  re- 
fract light,  iiu  clouds,  and  (it  is  there- 
fore eonoluded)  no  water.  These 
diSeronces,  considered  merely  an 
such,  niight  perhaps  balance  the  re- 
semblances, so  that  analogy  would 
afford  no  presumption  eiUier  way. 
But  considering  that  some  of  tbe 
circuiostaucea  which  are  wanting  on 
the  moon  are  unong  those  irbich,  on 
the  earth,  are  found  to  be  indispens- 
able ounditioDS  of  animal  life,  we  may 
conclude   that  if  that   phenomenon 


^  (or 


t  aU 


in  the  other 


It  ii 


ultimate  properties  should,  in  soma 
particular  instances,  produce  the  same 
derivative  property ;  but  u»  tha  whole 
it  is  certain  tliat  things  which  differ 
in  their  ultimate  properties  will 
differ  at  least  as  much  in  the  aggre- 
gate of  their  derivative  properties, 
and  that  the    differences  which    are 


events  on  the  nearer  side, )  it 
OS  an  effect  of  causes  totally  diffewot 
from  those  on  which  it  depends  here; 
aa  a  oonsequence,  therefore,  of  the 
moon's  differences  from  the  earth,  not 
of  the  points  of  agreement.  Viewed 
in  this  light,  all  the  leeemblancei 
which  eiist  beoome  presumptlouk 
against,  not  in  favour  of,  the  moon'l 
being  inhabited.  Since  life  cannot 
exist  there  in  the  manner  in  which  it 
exists  here,  the  greater  the  resem- 
blance of  the  lunar  world  to  the 
terrestrial  in  other  respects,  tha  le 
•«  that  it  a 


Theit 


and  Uis 


.  other  bi 
between  which  a 
earth  there  is  a  much  c 
blance,  which  possess  ao  atmosphere 
clouds,  consequently  water,  (or  soma 
fluid  analogous  to  it,)  and  even  give 
ntnmjj'  iiidieatinns  of    unmv  in   tlieir 
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polar  regions ;  while  the  cold  or  heat, 
though  dififering  greatly  on  the  aver- 
age from  ours,  is,  in  some  parts  at 
least  of  those  planets,  possibly  not 
more  extreme  than  in  some  regions 
of  our  own  which  are  habitable.  To 
balance  these  agreements,  the  ascer- 
tained differences  are  chiefly  in  the 
average  light  and  heat,  velocity  of 
rotation,  density  of  material,  inten- 
sity of  gravity,  and  similar  oiroum- 
stances  of  a  secondary  kind.  With 
regard  to  these  planets,  therefore,  the 
argument  of  analogy  gives  a  decided 
preponderance  in  favour  of  their  re- 
sembling the  earth  in  any  of  its  de- 
rivative properties,  such  as  that  of 
having  inhabitants ;  though,  when  we 
consider  how  immeasurably  multitu- 
dinous are  those  of  their  properties 
which  we  are  entirely  ignorant  of, 
compared  with  the  few  which  we 
know,  we  can  attach  but  trifling 
weight  to  any  considerations  of  re- 
semblance in  which  the  known  ele- 
ments bear  so  inconsiderable  a  pro- 
portion to  the  unknown. 

Besides  the  competition  between 
analogy  and  diversity,  there  may  be 
a  competition  of  conflicting  analogies. 
The  new  case  may  be  similar  in  some 
of  its  circumstances  to  cases  in  which 
the  fact  m  exists,  but  in  others  to 
cases  in  which  it  h  known  not  to 
exist.  Amber  has  some  properties  in 
common  with  vegetable,  others  with 
mineral  products.  A  painting  of  un- 
known origin  may  resemble,  in  certain 
of  its  characters,  known  works  of  a 
particular  master,  but  in  others  it 
may  as  strikingly  resemble  those  of 
some  other  painter.  A  vase  may 
bear  some  analogy  to  works  of  Gre- 
cian, and  some  to  those  of  Etruscan 
or  Egyptian  art.  We  are  of  course 
supposing  that  it  does  not  possess 
any  quality  which  has  been  ascer- 
tained, by  a  sufficient  induction,  to 
be  a  conclusive  mark  either  of  the 
one  or  of  the  other. 

§  3.  Since  the  value  of  an  ana- 
logical argument  inferring  one  re- 
semblance from  other  resemblances 


without  any  antecedent  evidence  of 
a  connection  between  them,  depends 
on  the  extent  of  ascertained  re- 
semblance, compared  first  with  the 
amount  of  ascertained  difference,  and 
next  with  the  extent  of  the  unex- 
plored region  of  unascertained  pro- 
perties ;  it  follows  that  where  the 
resemblance  is  very  great,  the  ascer- 
tained difference  very  small,  and  our 
knowledge  of  the  subject-matter  toler- 
ably extensive,  the  argument  from 
analogy  may  approach  in  strength 
very  near  to  a  valid  induction.  If, 
after  much  observation  of  B,  we  find 
that  it  agrees  with  A  in  nine  out  of 
ten  of  its  known  properties,  we  may 
conclude  with  a  probability  of  nine 
to  one,  that  it  will  possess  any  given 
derivative  property  of  A.  If  we  dis- 
cover, for  example,  an  unknown  ani- 
mal or  plant,  resembling  closely  some 
known  one  in  the  greater  number  of 
the  properties^  we  observe  in  it,  bub 
differing  in  some  few,  we  may  reason- 
ably expect  to  find  in  the  unobserved 
remainder  of  its  properties  a  gene- 
ral agreement  with  those  of  the  for- 
mer, but  also  a  difference  correspond- 
ing proportionately  to  the  amount  of 
observed  diversity. 

It  thus  appears  that  the  conclusions 
derived  from  analogy  are  only  of  any 
considerable  value  when  the  case  to 
which  we  reason  is  an  adjacent  case  ; 
adjacent,  not  as  before,  in  place  or 
time,  but  in  circumstances.  In  the 
case  of  effects  of  which  the  causes  are 
imperfectly  or  not  at  all  known,  when 
consequently  the  observed  order  of 
their  occurrence  amounts  only  to  an 
empirical  law,  it  often  happens  that 
the  conditions  which  have  co-existed 
whenever  the  effect  was  observed 
have  been  very  numerous.  Now  if  a 
new  case  presents  itself,  in  which  all 
these  conditions  do  not  exist,  but  the 
far  greater  part  of  them  do,  some  one 
or  a  few  only  being  wanting,  the  in- 
ference that  the  eff'ect  will  occur,  not- 
withstanding this  deficiency  of  oom-i 
plete  resemblance  to  the  cases  in 
which  it  has  been  observed,  may, 
though  of  the  nature  ol  wasjka^^n^'e*- 
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bicea  B.  liiyh  degree  of  probability.    It 
ia  hardl;  neciisaBry  to  add,  that  liow- 
eyeT  cooBiderable  this  prubahility  may 
be,  no  competent  inquirer  into  mitnre 
win  rest  uitiefied  with  it  when  a  oom- 
plote  induction  is  attaiunbla ;  but  will 
coniider  the  analogy  as  a  mere  guit' 
poat,  pointing  out  the   direction 
which  more  rigorous   inveatigatic 
should  be  prosecuted. 

It  is  iu  this  laat  respect  that  cc 
EidenttiouB  af  analog?  have  the  highest 
Bcientifio  value.     The  aiaea  ia  which 
analogical  STidence   aSorda  in  itself 
any  very  high  degree  of  probability, 
are,  as  we  have  observed,  only  those 
in  which  the  resemblance  ia  very  cla 
and  eitensivo ;  but  there  is  no  an 
logy,  however  faint,  which  may  not  be 
of  the  utmost  value  in  nuggestin; 


When  the  agents  and  their  effects  are 
out  of  the  reach  of  further  observa- 
tion and  ej^perinient,  as  in  the  epecu- 
latioua  already  alluded  to  respecting 
themuon  and  planets,  such  slightpro. 
Labilities  are  no  more  than  an  inter- 
eating  theme  for  tha  pleasant  exercise 
of  imaginatiun ;  but  any  Buppicion, 
however  slight,  that  sets  an  ingenious 
person  at  work  to  contrive  an  eipen- 
ment,  or  affurila  a  reason  for  trying 
one  experiment  rather  than  another, 
may  be  of  the  greatest  benefit  to 
science, 

On  this  ground,  though  I  cannot 
accept  as  positive  truths  any  of  those 
scientific  hypotheses  which  ore  unaus- 
cepUble  of  being  nltimat«ly  brought 
to  the  test  of, actual  induction,  snch, 
for  inatnnce,  as  the  two  theories  of 
light,  the  emission  theory  of  the  luat 
oentuiy,  and  the  undulatory  theory 
which  predominates  in  the  present,  I 
am  yet  unable  to  agree  with  those 
who  consider  such  hypotheses  to  be 
worthy  of  entire  disregard.  As  is 
well  said  by  Hartley  (and  concurred 
in  by  a  thinker  in  general  so  diame- 
trically opposed  to  Hartley's  opinions 
as  Dugftli  Stewart),  "  any  hyjiotheuis 
which  has  ho  much  plausibility  as  to 
explain  a  couEiderakle  number  of  f  actn. 


helps  us  to  digest  these  fncta  in  proper 
order,  to  bring  new  ones  to  light,  an^ 
make  experimeuta  crucit  Cor  Uie  aaks 
of  future  inquirera."  *  If  an  hypo- 
thesis both  explains  known  facts  aoA 
haa  led  to  the  prediction  of  others 
previoualy  unknown,  and  since  veri- 
fied by  experience,  the  laws  of  the 
phenomenon  which  is  the  subject  of 
iiKjuirj'  must  bear  at  least  a  great 
aimilarity  to  those  of  the  class  of  phe- 
nomena to  which  the  liypothosia  na- 
similatea  it ;  and  ainpe  the  an^oey 
which  extends  so  far  may  probaUy 
extend  farther,  nothing  is  more  likely 
to  suggest  experiments  tending  to 
throw  light  upon  the  real  propertiea 
of  the  phenomenon  than  the  follow- 
in|(  out  such  an  hypothesis.  But  to 
this  end  it  is  by  no  means  neoasaary 
that  the  hypothesis  be  mistaken  for  a 
scientific  truth.  On  the  contrary,  that 
illusion  is  in  this  respect,  as  in  every 
other,  an  impediment  to  the  progreaa 
of  real  knowledge,  by  leading  inquirers 
to  reatrict  themaelves  arbitrarily  to 
the  particular  hypothesis  which  is 
most  accredited  at  the  time,  instead  of 
looking  out  for  every  class  of  pheno- 
mena between  the  laws  of  whidi  and 
those  of  the  given  phenomena  any 
analogy  exists,  and  trying  all  such 
experiments  aa  may  tend  to  the  dia- 
ooVGiy  of  ulterior  analogies  pointing 
in  the  same  ditectton. 


CHAPTElt  XXI. 


g  1.  Wk  have  now  completed  oor 
review  of  the  logical    prooesaoa  by    . 
which  the   laws,  or  uniformities  A 
the  sequence  of  phenomena,  and  those 
uniformities     in     their     co-eiisb 
which  depend  on  the   laws  of  t 
sequence,  are  ascertained  or  tee 
'.a  we  recognised  in  the  comma 
Lent,  and  have  been  enabled  to  m 
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more  clearly  in  the  progrees  of  the 
inTestigatian,  the  boiiin  at  all  these 
Icigical  operations  ia  lliH  luw  of  caiiBa- 
tion.  ThaTiOidityofaUthBlDductivK 
MethcdB  depoBils  on  the  oKHumption 
that  every  event,  or  the  beginning  of 
every  phenomenon,  must  have  Borne 
canse,  BOine  antecedent,  on  the  ex- 
utence  of  which  it  is  invariablj  and 
uncimditiODally  consetjUDnt.  Iii  the 
Method  of  Agreement  this  iaobvioug; 
that  method  uvou-edty  proceeding  on 
Iho  auppuaition  that  we  have  found 
the  true  cause  as  aoon  us  wo  have 
negatived  every  other.  The  aaaertion 
ia  ecjualiy  true  uf  the  Method  of 
Difference.  That  method  aathoriseH 
xis  to  infer  a  general  law  from  two 
ilietAnceH ;  one,  in  which  A  exists 
together  with  a  multitude  of  other 
oinmmEtanoeB,  and  B  follows ;  an- 
other, in  which  A  being  removed, 
nnd  lUI  other  cinmmstances  remaining 
the  eauie,  B  ia  prevented.  What, 
however,  does  thia  prove  !  It  proves 
that  B,  in  the  particular  jnatance, 
cannot  have  had  any  other  cause  than 
A  ;  bnt  to  conclude  from  thia  that  A 
was  the  ouae,  or  that  A  will  un  other 
occaaiong  be  foUowed  by  B,  ia  onlv 
allowable  on  the  aasumption  that  B 
miut  have  some  cauae ;  that  among 
its  auteoedentit  in  any  single  instance 
in  which  it  occura,  there  muat  be 
one  which  hsa  the  capacity  of  pro- 
ducing it  at  other  times.  Thia  being 
adiiiitted,  it  ia  aeen  that  in  the  caae 
in  qneation  that  antecedent  can  be 
no  other  than  A ;  hot,  that  if  it  be 
no  other  than  A  it  muat  be  A,  is  not 
proved,  by  these  instances  at  least, 
but  taken  for  granted.  There  ia  no 
need  to  spend  time  in  proving  that 
the  same  thing  is  true  of  the  other 
Inductive  Methoda.  The  umvetaality 
of  the  law  of  canaatiou  is  aaaumed  in 
them  all 

But  ia  tUB  aasumption  warranted  ? 
Doubtless  (it  maybe  aaid)  ?iio*{pheno- 
menaarecon  nected  as  effects  wiUi  some 
antecedent  or  cause,  that  ia,  are  never 

Cdnced  unless  some  oasignable  fact 
preceded  them  ;  but  the  very  cir- 
cumstance that  complicated  processes 


of  induction  ai 


es  neoessory, 
snnws  toat  cases  exist  in  whiuh  this 
regular  order  of  auceeasion  a  not  ap- 

?areiit  to  our  unaided  apprehenaion. 
f,  then,  the  procesaea  which  bring 
theae  oases  within  the  same  category 
with  the  rest  rupiire  that  we  should 
aasume  the  universality  of  the  very 
law  which  they  do  not  at  iirst  sight 
appear  to  exomplify,  ia  not  this  a 
pctUio  principii !  Can  we  prove  a, 
proposition  by  an  argument  which 
takes  it  for  granted?  And  if  not 
so  proved,  on  what  evidence  doea  it 

For  thia  difficulty,  which  I  have 
purposely  atated  in  the  strongest  terms 
it  will  admit  of,  the  school  of  meta- 
physicians who  Iiare  long  predomi- 
nated in  this  country  find  a  ready 
salvo.  They  affimi  that  the  uni- 
versaHty  of  causation  is  a  truth  which 
we  cannot  help  believing ;  that  the 
belief  in  it  ia  an  instinct,  one  of  the 
laws  of  our  believing  faculty.  Aa  the 
proof  of  this,  they  say,  and  they  have 
notldiig  else  to  aay,  that  everybody 
does  believe  it;  and  they  number  it 
among  the  propositions,  rather  nume- 
rous in  their  catalogue,  which  may  be 
l<%ically  argued  against,  and  perhaps 
cannot  he  logically  prov^,  but  whiuh 
are  of  higher  authority  than  logic, 
and  BO  easentially  inherent  in  the 
human  mind,  that  even  he  who  denies 
them  in  speculation  shows  by  bis 
habitual  practice  that  his  arguments 
make  no  ImpreaBion  upon  himaelf . 

Into  the  merita  of  thia  question, 
conaidered  as  one  of  psychology,  it 
would  bo  foreign  to  iiiy  purpose  to 
enter  here;  but  I  must  protest  agatnat 
adducing,  as  evidence  of  the  truth  of 
a  fact  in  external  nature,  the  diapuai- 
tion,  however  stronger  however  gene- 
ral, of  the  human  mind  to  believe  it. 
Belief  is  not  proof,  and  dues  not  dis- 
pense with  the  necessity  of  proof.  I 
am  aware  that  to  aak  for  evidence  of 
a  proposition  which  we  are  supposed 
to  believe  instinctively  ia  to  expose 
oneself  to  the  charge  of  rejecting  the 
authority    of   the    huTuan    focultva-. 


INmrCTTON. 


a  the  hnman  fiiovil- 
tiea  ara  .ill  which  nny  one  his  to 
jucl)ro  1>y ;  and  iiiusniuch  as  the  iticaa- 
ing  of  the  word  evidence  is  siippused 
to  be  something  which,  whan  laid 
before  the  niind,  induces  it  to  believe ; 
to  denmnd  evidence  when  the  belief 
in  ensured  by  the  mind's  own  lawa  is 
euppoaed  to  ha  appenlirg 


telleo 


mteUec 


It  this 


apprehend,  ie  a  miaunderHtanding 
of  the  nature  of  evidence.  By  evi- 
dence is  cot  meant  anything  and 
everything  which  prod  noes  belief. 
There  are  many  things  which  gene- 
rate belief  beaidea  evidence.  A  mere 
Ktroug  aasoolatioii  o(  ideas  often  causes 
a  belief  so  intense  as  to  be  unshake- 
abte  by  experience  or  argument  Kvi- 
denco  U  not  that  which  the  mind 
does  or  must  yield  to,  but  that  wliich 
it  ought  to  yield  to,  namely,  that,  by 
yielding  to  which,  its  belief  is  kept 
oontorraable  to  fact  There  la  no  ap- 
peal from  the  human  facnltiea  gene- 
rally, but  there  is  an  appeal  from  one 
human  focnlty  to  another  ;  from  the 
judging  faculty  to  those  which  take 
cognisance  of  fact,  the  faculties  of 
sense  and  consciouenesa.  The  legiti- 
macy oE  this  appeal  is  admitted  when- 
ever it  is  allowed  that  onr  judgments 
ought  to  be  conformable  to  fact.  To 
say  that  belief  aufficea  (or  its  owr 
jnatiGcation  ia  making  opinion  tht 
test  of  opinion  ;  it  is  denying  the  ex. 
istence  of  any  outward  standard,  thi 
conformity  of  an  opinion  to  wliich 
constitutes  Its  truth.  We  call  one 
mode  of  forming  opinions  right  and 
another  wrong,  because  the  one  doea 
and  the  other  does  not  tend  to  make 
the  opinion  agree  with  the  fact — to 
make  people  believe  what  really  is, 
and  expect  what  really  will  be.  N< 
B  mere  disposition  to  believe,  even 
supposed  matinctivB,  is  no  guarantee 
foe  the  truth  of  the  thing  believed. 
If,  indeed,  the  belief  ever  amounted 
to  an  irresistible  necessity,  there  would 
then  be  no  u«  in  appealing  from  it, 
because  there  woulci  be  no  possibility 
uf  altering  it.  Bnt  even  then  the 
tnith  of  tfie  belief  woidd  not  folli 


would  only  follow  that  mankind 

believing  what  might  possibly  not 
'  tme ;  in  other  words,  that  a  cam 
Lght  occur  in  which  our  senses  or 
nsoioiisnegs,  if  they  could  ha  ftp- 
pealed  to,  might  testify  one  thing  and 
our  reason  believe  another.  But  !n 
fact  there  Is  no  anch  pennanent  i 

There  ia  nopropnaition  of  which 
1  be  asserted  that  ever;  human 
mind  must  etei-nally  and  Irrevocably 
believe  it.  Many  of  the  propositions 
of  which  this  is  most  confidently 
stated  great  numbers  of  human  beings 


disbeli 
it   has  been 

numerable ;  but 


The  things  which 
I  been  supposed  that  nobody 
possibly  help  Iselieving  are  in- 
generatfons 
le  catalogue 
of  them.  One  age  or  nation  believes 
Implicitly  what  to  another  seems  in- 
credible aud  inconceivable;  one  indi- 
vidual has  not  a  vestige  of  a  belief 
which  anotlier  deems  to  be  absolutely 
inherent  in  humaniCy.  There  is  not 
one  of  these  supposed  Instinctive  be- 
liefs which  is  really  inevitable.  It  ia 
in  the  power  of  every  one  to  cultivate 
habits  of  thought  which  make  him 
independent  uf  them.  The  habit  of 
philosophical  analysis,  (of  which  it  i» 
the  EUrcat  effect  to  enable  the  mind 
to  command,  instead  of  being  oom- 
manded  by,  the  lawa  of  the  merely 
passive  part  of  its  own  nature,)  by 
showing  to  ns  that  tilings  are  not 
necessarily  connected  in  fact  because 
their  Ideas  are  connected  in  our  minds, 
is  able  to  loosen  innumerable  associa- 
tions  which  reign  despotically  over 
the  undisciplined  or  early-prejudiced 
mind.  And  this  habit  ia  not  withoitt 
power  oven  over  those  onoaialion* 
which  the  school  of  which  I  have 
been  speaking  regard  an  connate  and 
instinctive.  I  am  convinced  that  any 
one  accustomed  to  abstraction  and 
aualysis,  who  will  fairly  exert  hit 
faculties  for  the  purpose,  will,  when 
his  imagination  has  once  learnt  to 
entertain  the  notion.  End  no  difficulty' 
ill  oonceiving  thnt  in  some  one,  for 
in-tnncp,    .if    thv    mini       " 


this  I 


ethe< 
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into  wliich  aideranl  HeCronomy  now 
divides  tile  nniverBe,  ei'enU  niiij  Ruc- 
oeed  one  MTothur  at  random  without 
aiiy  fixed  law ;  nor  cnn  anything  in 
nur  nperience,  or  in  our  mental 
nature,  coiuUtiife  a  nuSident,  or  in- 
deed any,  Tea.wn  for  believing  that 


•e  we  to  Buppose  (wliat  it  is  per- 
feotly  poBBible  to  (magine)  that  the 
present  order  of  the  iiniversB  were 
brought  to  an  end,  and  that  u  cbaos 
Kucoeeded  in  which  there  -waa  no  fiied 
auoceBsion  of  events,  and  thH  post  gnve 
noassurnncsof  the  futnrs;  if  a  human 
being  w^re  ntiracolousl;  kept  alive  to 
witnesB  this  change,  he  anrely  would 
noon  oease  to  believe  in  any  uniformity, 
the  uniformity  Itself  no  longer  exist- 
big.  If  thifl  be  admitted,  the  belief 
in  uniformityeitherisnot  an  inntinct, 
or  it  ia  an  InEtinct  conquerable,  like 
all  other  instioeta,  by  acquired  icnaw- 

But  there  is  no  need  to  Kpeculate 
on  what  might  be,  when  we  have 
poritive  and  certain  knowledge  of 
what  has  been.  It  ia  not  true  aa  n 
matter  of  fact  that  mankind  have 
always  believed  that  all  the  succes- 
aionB  of  events  were  uniform  and 
according  t<i  fixed  laws.  The  Oi«ek 
philosophera,  Dot  even  excepting 
Aristotle,  recognised  Chance  and 
Spontaneity  (tvxv  and  tA  biItd^uItoi'} 
OS  among  the  agents  in  nature ;  in 
other  words,  they  believed  that  to 
that  extent  there  was  no  gaarantee 
that  the  past  had  been  similar  to 
itfielf,  or  that  the  future  would  re- 
Bsmble  the  past.  Even  now  a  full 
half  of  the  phitosophical  world,  in- 
olndiog  the  very  name  metaphyKiaians 
who  contend  most  for  the  instinctivH 
oharacter  of  the  belief  in  unifoimity, 
consider  one  important  class  of  phe- 
nomena, volitions,  to  be  an  exception 
to  the  nnifonnity,  and  not  governed 
by  a  fised  law,* 

■  I  run  hnmiy  to  bo  ablt;  to  quote  tlio  M- 
lowibK  eiuolunit  pABBAge  from  Mr.  Bsd«i 
FowcU'a  Buny  sn  lite  hduetitt  PAiIanmAy, 
In  cgnflramtina,  boUi  in  regnrd  to  hiBWry 


§  2.  As  was  observed  in  a  former 
place,"  the  belief  we  entertain  In  the 
universality,  throuEhout  natl 
the  iaw  of  cause  and  effect,  is  itself 
an  Instance  of  induction,  and  by  no 
one  of  the  earliest  which  any 


iinlversul  e 
■tiira,"  Mr. 


id  penoBnmt  uniformity 
lark  thai  thu  lAtn,  jn  lt4 


d'ouit  or  donylt  In  ovoirUiiug  Tjoyond,  U, 

IIb  unlveranl  Irutti.    Mor,  n^in,  1b  It  only 

tioii  &  put  upon  ttiu  truth.    Tiiero  is  a 

BvarjSnLt  beyond   common  ei|»ri™M 
or  ospec  al  y  micertuinod  li  ws    [    nt         n 


priinary  prln  1p ' 


in  and  traminir  a  d  by  n< 
oBtpiing  of  Mij 
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can  bare  made.  We  a,n)\e  at 
lUiLverH&l  law  by  generalisation  I 
luany  lawa  o!  inf eriur  gBueralitj. 
ahould  never  have  had  tbo  nution  of 
cauEstiau  (hi  the  phiioBophicol  met 
ing  of  the  term)  us  a  conditiDa 
all  phenomena,  unleaa  many  aaaea 
causation,  ur,  in  other  words,  many 
partial  □niformitiea  of  sequence,  hod 
previoiuly  hecome  famSiar,  ""' 
mare  obviaun  of  the  particular 
formities  Buggest,  and  give  evidence 
of,  the  genenl  uuif<irtiiity,  and  the 
general  uniformity,  once  estahlished, 
enable!  ub  to  prove  tbe  remainder  of 
the  particular  unifonaitiea  of  which 
it  is  made  np.  As,  however,  all 
rigorous  processes  of  induction  pre- 
suppose the  general  unifonnity,  our 
knowledge  of  the  particular  umFomii- 
ties  from  which  it  was  fir«t  inferred 
was  not,  of  course,  derived  from 
rigomuB  induction,  but  from  the  loose 
and  uncertiun  mode  of  induction  prr 
pitumcratiDnm  limptuxm;  and  the 
law  of  universal  causation,  being 
collected  from  results  so  obtaJned, 
cannot  itself  test  on  any  better 
foondation. 

It  would  seem,  therefore,  that 
duction  per  eimmeralumfnt  limpli 
not  only  is  nut  necessarily  an  illicit 
logical  process,  but  is  in  reality  the 
raSy  kind  of  induction  possible  ;  since 
the  more  elaborate  process  depends 
for  its  validity  on  a  law,  itself  ob< 
tained  in  that  inartificial  mode.  Is 
there  not  then  an  inconsistency  in  cun- 
trasting  the  looseness  oE  one  method 
with  the  rigidity  of  another,  v  ' 
that  other  is  indebted  to  the  looser 
rnnthod  for  its  own  foundation  ! 

The  inconsiatenoy,  however,  is  only 
apparent.  Assuredly,  if  induction  by 
Bunple  ennmeration  were  an  invalid 
process,  nu  process  grounded  on  it 
could  be  valid;  just  as  no  reliance 
could  be  placed  on  telescopes  if  we 
conid  not  trust  our  ey^.  But  though 
a  valid  process,  it  is  a  fallible  one, 
and  fallible  in  very  different  degrees  : 
if  therefore  we  can  snbstitnte  for  the 
mure  fallible  forms  of  tbe  process  an 
oueratiou  gnjunded  on  the  sHme  pro- 


have  effected  a  veiy  materiid  ii 
ment.    And  this  is  wliut  scientTfic  ii 
duction  does. 

A   mode   of   concluding    from  t 
perience  must  be  pronoun 
woKhy  when  subse<[uent  e 
refuses  to  confirm  it.    Ace 
this   critorion,   induction    bjr    tii 
enumeration — in  other  words,  g 
raUsation  of  aii  observed  fact  f.  _ 
the  mere  absence  of  any  knawn.  t 
stance  to  the  contrary  —  s~ 
general  a  precarious  and  unsal 
of  assurance  ;  for  such  genen 
are  incessantly  discovered,  o. 
experience,  to  be  false.     Still,  1 
ever,  it  affords  some  assurance,  suffi-  1 
cient,  in  many  cases,  for  tbe  ordinoiy  I 
guidance  of  conduct.      It  would  ba  J 
abiurd  to  say  that  the{|;eneraliBationa^ 
arrived  at  by  mankind  in  the  ontaet  | 
of  their  experience,   such  as  these)  I 
Food   nourishes,  Fire   bums,   Water  I 
drowns,  were  unworthy  of  reliance.* 
There  is  a  scale  uf  truatworthineaa  in 
the  results  of  the  origiiuil  unscientiSo 
Induction  ;  and  on  this  diverut;  {an 

'  It  deHervDB  remuk.  Ihst  these  early 
Eini^rolmtloiu  did  not,  like  KfBnUflc  in- 
diictlDnH,  prefluppos?  cninsUoiL  VFhat  they  I 
did  prasupptHW,  whb  vnifltrwiitii  In  pfayaioij  I 

presume  uniformity  in  IhB  CO—' " 

lirind,  thaynovarlSimghtof  asi „_ 

tliEa  uniformity  was  a  prinoipla  pflrva^inff  1 
sll  natum ;  Ibcir  geueraliisUDnii  did  nol  M 
imply  Ih  ■  ■■  

eidsUd  withiu  .   . 

slso  beyond  It.  The  luductioD,  Yin  In 
doesnotrequlrofnrltsvklidiqrthBtBll^    _ 
ture  should  obwrve  UDiform  laws,  but  onlf,  '1 
thill  themhouldbounlfomdty  in  one  f-*-  ' 
UeiilAT  doss  of  notuiBt  pfaBuameua;  1 

busUble  substances.    And  nnilormi^  to  1 


., rmltyln  _  _., 

IK,  but  only  that  as  mush  Dniformitrw  I 


EVIDENCE  or  UMTVERSAI.  OATTSATION, 


373 


L 


obaerved  in  the  fourth  chapter  o; 
preHcnt  book)  depend  the  mlea  for 
the  improvement  uf  tha  process.  Tbe 
imprDvemeDt  coasuta  in  (Kirr^ijtuig 
one  of  these  inartificial  genernlieationB 
by  meitDB  of  another.  Aa  has  been 
already  pointed  out  this  a  all  that 
art  can  do.  To  text  n  generalisation, 
by  showing  thnt  it  either  follows  from, 
ur  conMcta  with,  sonie  stronger  indne- 
tion,  some  geiioraiisation  resting  on  a 
broader  fonn^tion  of  e^tperience  is 
the  beginning  and  end  of  the  logic  of 
Induction. 

g  3.  Now  the  pi'eoftriouBness  of  the 
method  of  simple  enumeration  is  in 
an  inverse  ratio  to  the  largeness  of 
the  generalisation.  The  prixjess  is 
delusive  and  InBufficiienC,  exactly  in 
proportion  aa  the  subject-matter  of 
the  observation  is  special  and  limited 
in  extent.  Aa  the  sphere  widens,  this 
unscientific  niethod  becomes  less  and 
lesa  liable  to  mislead  i  and  the  most 
universal  clnss  of  truths,  the  law  of 
cnuiation  for  iastance,  and  the  priuci- 
plee  of  number  and  of  geometry,  are 
duly  and  satisfactorily  proved  by  that 
meUiod  alone,  nor  arc  thej  BOsoHptible 
of  any  other  proof. 

With  respect  to  the  whota  class  of 
genenliiations  of  which  we  have 
rooently  treated,  the  uniformities 
which  depend  on  causation,  the  truth 
of  the  remark  just  made  follows  by 
obvions  inference  from  the  prindples 
lidd  down  in  the  preceding  chapters. 
When  a  fact  has  been  observed  a 
certain  number  of  times  to  be  true, 
and  is  not  in  any  instance  known  to 
be  faUo ;  if  we  at  once  sf&rm  that 
fact  aa  an  nniversal  truth  or  law  of 
nature,  without  either  testing  it  by 
any  of  the  four  methods  of  induction, 
or  dednoing  it  from  other  known  laws, 
wo  shall  in  general  err  grossly ;  but 
we  ore  perfectly  justified  in  affirming 
it  aa  an  empirical  law,  true  within 
certain  limits  of  time,  place,  and 
circnmitonce,  provided  the  number  of 
coincidences  be  greater  than  can  with 
any  pmlMbility  be  ascribed  to  c1mnc«. 
""  1  fur  not  Extending  it  be- 


Tfind  those  limits  Is,  that  the  fact  of 
its  holding  true  within  them  may  bs 
a  conseqoence  of  collocations,  which 
cannot  be  concluded  to  exist  in  one 
place  because  they  exist  in  another ; 
or  may  bo  dependent  on  the  accidental 
absence    of   counteracting    agencies, 


anvv 


rthe 


smallest  change  of  circumstances,  may 
possibly  bring  into  play.  If  we  sup- 
pose, then,  the  sabject-matter  of  any 
generalisation  to  be  so  widely  diffused 
tlut  there  is  no  time,  no  place,  and  nii 
combination  of  ciroumstanoes,  but 
must  afford  an  example  either  of  its 
truth  or  of  its  falsity,  and  it  it  be  never 
found  otherwise  than  true,  its  truth 
cannot  be  contingent  on  any  colloca- 
tions,  unless  sncb  as  exist  at  all  times 
and  places  ;  nor  can  it  be  frustrated 
by  any  eonnteracting  agencies,  unless 
by  such  as  never  octuidly  occur.  It 
is,  therefore,  an  empirical  law  co-ex- 
tensive with  all  human  experience,  at 
which  point  the  distinction  between 
empirical  laws  and  laws  of  nature 
vanishes,  and  the  proposition  takes 
its  place  among  tho  most  firmly  estab- 
lished aa  well  as  largest  truths  ac- 
cessible to  science. 

Now,  the  most  extensive  in  its 
subject-matter  of  all  generalisations 
whioh  experience  warrants,  respecting 
the    sequences   and   co-existences   of 

fhenomeno,  is  the  law  of  causation, 
t  stands  at  the  head  of  all  observed 


nifom 
and  then 


ect)  i] 


tainty.  And  if  we  consider,  not  what 
mankind  would  have  been  justified 
in  beb'eving  in  the  infancy  of  their 
Imowledge,  but  what  may  rationally 
be  believed  in  its  present  more  ad< 
vonced  state,  wo  shall  find  ourselvea 
warranted  in  considering  this  fiinda- 
mental  law,  though  itself  obtained 
by  induction  from  particular  laws  of 
causation,  as  not  leas  certain,  hut,  on 
the  contrary,  more  so,  than  any  of 
those  from  which  it  was  drawn.  It 
adds  tu  them  as  much  proof  as  it 
res  from  them.  For  there  ia 
probably  no   oue  cneiv  <A  'ioe  \ib.>s& 


1  Avhtoii 
H)imtari.eted,  and 
to  whiub,  therefore,  appuvot  axcep- 
ttona  do  not  presant  theiuaelvw,  wbiob 
would  haTe  naoeBBBrHy  and  justly 
■haken  tha  coafideuce  uE  muikmd  in 
tlie  universality  of  thoae  Uw>,  if  in- 
dactlvQ  prooesaea  fcninded  on  the  uni- 
verstj  law  had  not  enabled  us  to  refer 
those  exceptions  to  tha  agency  uf 
oountoracting  ouuees,  and  thereby  re- 
ooncile  them  with  the  law  with  which 
they  apparently  conflict.  EtTaiH, 
moreover,  may  have  ilippGd  into  the 
atuteraent  of  any  ona  of  the  special 
laws,  tbrongh  inattention  to  BomB 
material  ciEcuinstanoe ;  and  instead 
of  tha  true  proposition,  another  may 
Lnve  been  enunoiated,  false  sa  an 
nniverHol  law,  thoui;h  leading,  in  all 
cnaua  hitherto  observed,  to  the  eame 
result  To  the  law  of  oaUBation,  on 
the  contrary,  we  not  only  do  not  know 
of  any  exoeption,  but  the  exceptions 
which  limit  or  apparently  invalidate 
ths  special  laws,  ore  so  far  from  cuu- 
tradicting   the    universal    one,    that 

which  arc  sufficiently  open  to  our 
observation,  we  are  able  to  traoe  the 
difference  of  result,  either  to  the  ab- 
sence of  a  cause  whtuh  had  been 
present  in  ordinary  aaseB, 


I    of    > 


wliich    had    beei 


The  law  of  cause  and  effect,  being 
thui  certain,  is  capable  of  imparting 
its  certainty  to  all  other  inductive 
pn^osilions  which  can  be  deduced 
from  it ;  and  the  narrower  induotions 
may  be  regarded  aa  receiving  their 
ultimate  sanction  from  that  law,  since 
there  is  no  one  of  them  which  is  nut 
rendered  more  certain  than  it  waa 
before,  when  ws  are  able  to  connect 
it  with  that  lai^er  induction,  and  to 
show  that  it  cannot  be  denied,  con- 
afatently  with  the  lav  that  everything 
which  iKgins  to  exist  has  a  cause. 
And  hence  we  are  juatiiied  in  the 
Baeming  incoBsiBtency  of  holding  in- 
duction by  simple  enumeratbn  to  he 
good  for  proving  this  general  truth, 
the  foundation  of  scientific  induction, 


and  yet  retuaing  to  wlj    ..   .  ._.  _, 

of  the  narrower  inductions.  I  fuUj 
admit  that  if  the  law  of  e»  " 
were  unknown,  generaliaation 
more  obvioua  caaea  of  uniformity  in 
phenomena  would  neverthalesa  ' 
poaaible,  and  though  la  all  oaae*  n 
or  leaa  precarioi;s,  and  in  some 
tremely  so,  would  nuffice 
a  certain  meaeure  of  probability  ;  but 
what  the  amount  of  thia  probability 
might  be  we  are  dispensed  troui  Mh> 
mating,  suice  it  never  could  »DUHink 
to  the  degree  of  assun 
proposition  acquires,  when,  by  tha 
application  to  it  of  the  Four  Methods^ 
the  Bupposition  of  its  falsity  is  abowa 
to  be  inconaiateut  with  the  Ijaw  of 
Causation.  We  are  therefore  logli 
cally  entitled,  and,  by  the  neoeiciyea 
of  Hcieatifio  Induction,  requirwi  to 
disregard  the  probabilities  derived 
from  the  early  rude  method  of  gene- 
ralising, and  to  consider  no  minoi 
generalisation  as  proved  except  so  fat 
as  the  law  of  cansation  confirms  it, 
nor  probable  except  so  far  as  it  nia; 
reasonably  be  expected  to  be 
firmed. 

g  4.  The  assertion  that  1 
ductiva  prooeaaea  aaaume  the  law  of 
oauaation,  while  the  law  of  oauaation 
is  itself  a  case  of  induction,  is  a  pam* 
dox,  only  on  the  old  theory  of  reason- 
ing, which  aupposea  tha  onivers^ 
truth,  or  nuijor  ppemiae,  in  a  Tatioal- 
nntion,  to  be  the  real  proof  of  ths 
particular  truths  which  are  ostensibly 
inferred  from  it.  According  to  tha 
ductrine  maintained  in  the  present 
treatise,*  the  major  premise  is  noti 
the  proof  of  the  conclusion,  but  ta 
itself  proved,  along  with  the  oonolu' 
sion,  from  the  same  evidence.  "  '"" 
men  are  mortal"  la  not  ths 
tllat  Lord  Pahnerston  is  mortal 
our  past  experience  of  inor_...  .^ 
aiithorisea  us  to  infer  both  the  gBoend 
tmth  and  the  particular  fact,  and  tiw 
one  with  exacUy  the  same  degrsa  of 
tl.e  otlit]        "" 


tftlity  lit  Lord  Pabuereton  ia  not  aa 
inference  from  tlie  mortBlit;  of  all 
men,  but  from  the  experience  which 
pTQvea  tbe  uortaUty  of  all  men  ;  and 
IB  a  correct  inference  from  expetienee, 
if  that  general  truth  !■  so  too.  This 
relation  between  our  general  beliefs 
and  their  partjcular  applicatioD  holds 
Equally  true  in  the  more  compre- 
hensive case  which  we  ore  now  dis- 
cussing;. Any  new  foot  of  causation 
inferred  by  induction  is  rightly  in- 
ferred, if  no  other  objection  can  be 
made  to  the  inference  than  con  be 
made  to  the  general  truth  that  every 
event  has  a  causa  Tbe  otmoat  cer- 
tainty which  can  be  given  to  a  oon- 
cluBkon  arrived  at  in  the  way  of  in- 
ference stops  at  this  point.  When 
we  have  uacertoined  that  the  parti- 
cular conelusion  must  stand  or  fall 
with  the  general  Dnifomiity  of  the 
lavra  ot  nature— that  it  is  lUble  to 
uu  doubt  except  the  duubt  whether 
every  event  haa  a  causa — we  have 
done  all  that  can  be  done  for  it.  The 
strongBst  assurance  we  can  obLiJn  of 
any  theory  respeoting  the  canse  of  a 
given  phenomenon  is  that  the  pheno- 
menon has  either  that  cause  or  none. 

The  latter  nippoaition  might  have 
lieen  an  admissible  one  in  a  very 
early  perind  uf  uur  stady  of  nature. 
But  we  have  been  able  to  perceive 
that  in  the  stiwe  which  mankind 
have  now  reached  the  generalisation 
which  gives  the  Law  uf  Universal 
Causation  has  grown  intu  a  stronger 
and  better  induction,  one  deserving 
of  greater  roliance  than  any  uf  the 
Bidmrdinate  geneiBlisations,  We  may 
even,  I  tllink,  go  a  step  farther  than 
tiiis,  and  regard  the  certunty  of  that 
great  indiioWoo  as  not  merely  com- 
parative, but,  for  all  practical  pur- 
IxjBes,  complete. 

The  oannderatiDnB  which,  as  I  ap- 
prehend, give,  at  the  present  day,  to 
the  proof  of  the  law  of  uniformity  of 
enccesraon  Sis  tine  of  all  phenomena 
without  exception,  this  character  of 
completenifss  and  condnsiveness,  ar 
the  toUowing :— First,  that  we  vo\ 
know  it  directly  to  be  true  of  far  tli 


greatest  number  of  phen 
"  of  which  wu  know  it 

.  tbe  utmost  that  can  be 
said  being,  tliat  of  some  we  cannot 
Kisitivety  from  direct  evidence  aSrm 
ta  truth ;  while  phenomenon  after 
ihenomenon,  as  they  became  better 
:nown  to  ub,  are  constantly  passinij 
com  tbe  latter  class  into  the  former  ; 
jid  in  all  cases  in  which  that  tranai- 
ion  has  not  yet  taken  place,  tlie 
.beence  of  direct  proof  is  accounted 
or  by  the  rarity  or  the  obscurity  of 
the  phenomena,  our  deGcient  means 
of  observing  them,  or  the  logical  difB- 
ciUties  arising  from  the  complication 
if  the  circumstances  in  which  they 
iccur ;  inHonuch  that,  notwithstand- 
ing as  rigid  a  dependence  on  given 
□iinditiimB  aa  exiats  in  the  case  of  any 
othec  phenomenon,  it  was  not  likely 
"lat  we  should  be  better  acquainted 
ith  those  conditions  than  » 


Besides  this  first  class  of  considera- 
,  there  is  a  second,  which  still 
further  corroborates  the  conoluaion, 
Although  there  are  phenomena  the 
production  and  changes  ot  which 
elude  all  our  attempts  to  reduce 
them  universally  to  any  ascertained 
law  ;  yet  in  every  such  case  the  phe- 
mon,   or  the  objects  concerned 

obey  the  known  laws  of  nature.  The 
ind,  for  example,  is  the  type  of  un- 
jrtainty  and  caprice,  yet  we  find  it 
1  some  coses  obeyiug  with  as  much 
constancy  as  any  phenomenon  in 
nature  the  law  uf  the  tendency  of 
fluids  to  diatribute  themselves  so  as 
to  equalise  the  pressure  on  every  side 
of  each  of  their  particles ;  as  in  the 
case  of  the  trade  winds  and  tbe  mcn^ 
Boons.  Idghtuing  might  once  have 
been  st^pused  to  obey  no  laws  ;  but 
since  it  has  been  ascertainiid  to  be 
identical  with  electricity,  we  know 
that  the  veiy  same -phenomenon  in 
some  of  Um  manifestationji  is  impli- 
citly obedient  to  the  action  ot  fixed 
causes.  I  do  not  believe  that  there 
is  now  one  object  or  event  in  all  our 
experience  u(  nature,  within  the 
bounds  of  the  eolar  ms^Km.  o,*.  \<»^ 


i 


mDucnoN. 


wliicb  liiu  uoi^  either  been  ascertained 
by  JirecC  obaorvntion  to  follow  lawt 
of  its  own,  or  been  proved  to  bt 
Dlmiely  shnilnr  to  objecta  and  Bventc 
which,  in  mare  fuoiliar  manifesta- 
tioUB,  or  nn  a,  more  limited  wale, 
follow  etriot  laws :  our  inability  to 
traee  tlie  same  laws  on  a  higer  Bcule 
and  in  the  more  recondite  instances 
being  acoounted  fur  bj  tbe  number 
and  complication  of  the  modifying 
causes,  or  by  their  inacceaeibtlit^'  ' 
ubaervatton. 

The  pmgress  of  exparionce,  thei 
fore,  has  diesipatad  tbe  donbt  whii   . 
roust  have  mated  on  the  universality 
of  the  law  of  oaiuatioQ  while  tht 
were  phenomena  which  seamed  to 
iui  geitera,  not  subject  to  the  sat 
lawn  with  any  other  clasa  of  phei 
mena,  and  nut  ae  yet  asoertained 
bave  peculiar  laws  of  their  own.    Tl 
great  generaltsalion,  however,  might 
reasonably  have  beeu,  as  it  in  fact 
was,  acted  on  as  a  probability  at  the 
highest  order,  before  there  were  sufB- 
cient  grounds  for   receiving  it  as  a 
certainty.      In  mutters  of   evidence, 
Bs  in  all  other  human    things,   we 
□either  require,  nor  can  attain,  the 
iLbsohite.      We  must  bold  even  our 
strongest  convictions  with  an  opening 
left  in  our  mhids  for  the  reception  of 
foots  which   contradict  them ;    and 
only  when  we  have  trfien  this  pre- 
caution, have  WH  earned  the  right  to 

plete  confidence  when  no  such  con- 
tradiction appears.  Whatever  has 
been  foond  true  in  innumei'able  in- 
stances, and  never  fo\ind  to  be  falae 
after  due  exaiiiinatiun  in  any,  we  are 
safe  in  acting  on  as  universal  pro- 
viBionoUy,  until  an  nndonbteil  excep- 
tion  appears  ;  provided  the  nature  of 
the  case  be  such  that  a  real  exception 
could  scarcely  have  escaped  notice. 
When  every  phenomenon  that  wb  ever 
knew  sufficiently  well  to  be  able  to 
answer  ths  question  had  a  cause  on 
which  it  was  invariably  cunsequent, 
it  was  mors  rational  to  suppose  that 
our  inability  to  assign  the  causes 
of  other  phenomena  arose  from  our 


ignorance,  than  that  there  ware  phe- 
nomena which  were  uncaused,  oiid 
which  happened  to  he  exactly  those 
which  we  had  hitherto  had  no  suF 
cient  opportunity  of  studying. 

It  must,  at  the  same  time,  bs  r 
marked,  that  the  reasons  for  this  r 
lianoe  do  not  hold  in  inrcumstallcea 
unknown  to  us,  and  beyond  the  pue- 
eible  range  of  our  experience.  In 
distant  parts  oE  the  stellar  i^ions, 
where  the  phenomena  may  be  entireJy 
unlike  those  ivith  which  we  are 
quainted,  it  would  be  folly  to  affi 
confidently  that  this  general  law  p 
vails,  any  mom  than  those  special 
ones  which  wa  have  found  to  hold 
uuiverHally  on  our  own  planet.  The 
uniformityin  the  snocession  of  events, 
otherwise  called  tbe  law  of  causation, 
must  be  received  not  as  a  law  of  the 
universe,  but  of  that  portion  of  it 
only  which  is  within  the  range  of  onr 
IB   of   sure    observation,    with   a 

nabia  degree  of  extension  to  ad 
jocent  coscH.     To  extend  it  further  u 

ake  a  supposition  without  evi- 

deuce,  and  to  which,  in  the  absence 

of  any  ground  from  experience  for 

tiniating  its  degree  of  probability, 

would  be  idle  to  attempt  to  assign 

ly." 


point  of  viuw,  over  nmde'or  I 

—  k.)  though  ho  reiMla,  ou  tlii 

points   of  psyahology,  tlu 


lutiiitiou 


It  Indeed  d^oslnK 
1  □iii-experleuDD.but 

ivemilftjo/thaMw: 


rnurely  to  ftnaJysa   t 


INDEPENDENT  OF  CAUSATION'. 


OHAPTEE  SSir. 

r    CKITORMITIEH   or   CO-KSiarBSOK 


§  I.  The  order  of  the  occurrencB  of 
phenomana,  in  time  b  either  mieeea- 
■ive  oreiiuultiuieaua  1  the  uuiformitieB, 

lutu  X.  Talnu'B  mauling;  but  I  doiJbm  1 
do  not  HPti  how  any  merfl  nljfltrBct  cuticop- 

mrianoo,  cbu  m  ovidanua  uf  an  objective 


ffrE.:,i 


Whan  phTsfoil  Htimoa  I 
on  th«  oBBuaiptkiQ  that  the 
fi  IninrUble,  alL  thnt  Is  i> 
iHmD]i»loDi  ol  ph;t>l&tl 


be  true  if,  and  na  lana  Hh,  tbe  pnuout  luwa 
of  nstuta  are  valid.  But  tli^  Is  iiU  tlia 
auunruH  we  requlro  for  tlie  BaidiincQ  qI 
Qiir  oonduct.  Di'.  Word  MioBBjf  does  not 
UiiBk  Uiat  hig  Inuimaiidentil  proofs  msks 
tt  vaicUcMj  gnqiler ;  tor  ho  ballovei,  as  h 
Cathollfl,  tbnt  tba  coiina  of  siuuro  not  only 
bubaeo.  but  troquBnUy,  and  even  diilly  it, 
wupcnded  by  supernatural  Intarwutlon. 

ta  Hiifflfldflnfc  for  the  purpoaes  of  llfo.  is  all 
icemarlly  oancaFued  to  pnjTe, 


I  hiiYO  given 

•iKirnnulty.  na  ilself  h  pert  of  eiporienco, 
U  HUBcieutly  ptoiod  W  lustKy  uniioubting 
rDllenoe  on  it.  Tbla  Dr,  VTard  eontuta, 
for  the  fo^lowlnff  renaons : — 

First,  (p.  iijlaupposlnE  it  true  that  thers 
biB  hitherto  beeu  no  well-aDthentlated 
vm  ot  a  braaub  in  the  unifonuity  of 
nature,  "the  number  of  natural  agentB 
conatniitly  at  worlc  is  InDalDiilnblf  larjfe; 


icatferod  that  in  a  certniu  prDportion  of 
(tancDK — liamouurably  fever  (ban  ono- 
juaaiidtU  of  the  whole— a  certain  foct 
u  prevailed,  tho  fac't  of  uniformity ;  and 


therefore,  whiuh  obtaiu  in  their  ooeur. 
rencie,  nre  either  unifomiiti  eg  of  aueces- 
ainn  or  of  ca-existence.  Uuiforuiitiet 
of  miccessitm  are  all  comprehended 
under  the  luw  oF  caaiHititni  and  its 
conaequencei.  Every  phenoroenon 
has  a  oauee,  which  it  invariably  fnl- 
lowa  g  and  from  this  are  derived  other 

tbey  hhvs  not  found  a  single  inetahce  lit 
which  that  foot  does  nulprevidL  Are  they 
}iutiBcd,  we  ask,  in  in[eiTiiis  from  tbsse 


lUB  connected  edlfloe,  lurroti 
lo  beings,  wTio'nre  unable" I 
Jiousand  chunbers,  which 


of  tho  whole  nomber,  sud  the  coiTea|K>nri- 
ing  ohumbore,  aituated  proinlatuounly 
throushout  the  edifice,  have  been  opened. 
Each  chamber,  when  exaiuLned,  ia  found 
to  be  in  the  pteciae  ehapa  of  t\  doducjihe- 
dron,  Arotlicinliabltnntajuitlfledonthat 
BocDunt  in  liolding-  with  cecbtiida  that  tho 


ously")  with  so  Digb  a  dejfree  of  proba- 
outing  upon  tho  prcaumptiou  until  sn  ex- 

u  nliormity  of  the  course  of  nature  as  a  wholu 
la  cooetitnted  by  the  usifonn  loitUBncH 
of  apndal  etfeota  Irnm  flpaelol  natural 
agencies;  that  the  number  oi  those  natural 
BgignDles  in  the  port  of  the  univeroe  knowa 

the  for  greater  number  of 
them,  if  not  saporately,  at  least  in  anme  of 
the  wmbinatieiui  Into  which  thoy  suCer, 

obaerratloD,  to  have  onabied  ua  actuiUly  to 


great ;  that  w 


this  amoimt  ol  eiperUnea  juetiBeii 

ne  of  nalura  ii  unllorm  throughout, 
ih  wo  previously  hod  of  the  unifDrmlty 
Dquence  among  llie  phenomena  beat 
vntouB.  Thiivlewof  Ihciublect.U 
»t.  destroys  the  force  of  Dr.  Word's 


inToriabie  ecqueiict*  aniong  the  nii>- 
cesaive  itages  of  the  sune  effect,  aa 
wbII  u  between  the  effecte  resulting 
lima  canaea  wliiuli  invuiftblj  succeed 
ODe  another. 

In  tlie  lame  nunner  with  these 
duiivativB  unlfomiitiefl  of  anccenion, 
ft  ^Tflftt  variety  of  uDifonaltieB  of  co- 
existence aUu  take  tlieir  riae.  Co- 
ordtnate  efteda  tif  the  name  cauee 
natutally  co-exist  with  one  another. 
High  wnter  at  any  point  on  the  eaith'e 
turface,  and  high  wattr  at  the  point 
dinmetiically  opposite  to  It,  are  eSecta 
unifunuly  HimultaueoaH,  remUting 
from  the  directioii  iu  wliioh  the  com- 
bined attractions  of  the  sim  and  moon 
act  Upoa  the  watera  of  the  ocean.  An 
eclipw  of  the  aun  to  ui,  and  an  eoUpse 
of  the  earth  to  a  atrctator  njtuated  in 
the  mtuD,  are  in  like  maniuir  pheno- 
roena  inrariable  co-existent ;  and  their 

niott  iwiKHis,  both  wHeiitlGc  aud  un«ien- 
tiRc.  bcliive  Duit  tbers  an  well-autluTid- 

uaUite,aunel7,miraolGi.  NelttaerdoBa tliia 
conndnntlDn  touch  whit  I  have  said  in  th( 
tsit.  I  admit  no  otbar  unlformttfln  Ilic 
eiBntaor  DHtun  thuiIliB  UwoC  OwmtlDn 
ai  d  (u  1 1  avo  mcpUmud  ia  tba  flbBpt«r  oj 

lint  I    1  '   -^    1^  '(""le^  .niwlo' 

\  lloviUtiou'ol 
1       1  tijBrflfora.U 


nt  is  the  [juntlUr  one  or  Keid. 
1  and  their  followein-that  what- 
lowledge  experience  givee  ua  of  The 
id  pmonti  ft  ^TQS  ua  none  of  tJie 
[  dinirera  tluit  [  Bfw  no  fame  wbttt- 

■i.'ji' wo  linve  hiul 
iiiliiro,  welmvi 

lli^  '■■iriiii  111  ti,Q  f.ari"  (aa  Pro- 
la  siutly  aa  muoh  Id  tUc  durk,  u 
0,  M  the  loBp  (mm  a  paat  wlilch  i 
Ei-aonally  oHerved  1o  a  pnat  w)ib 


isttuoe  can  equally  be  deduced 
f  mm  the  laws  of  their  production. 
^'  ia  an  obvious  queBtton,  therefore, 
her  all  the  luiiformitiea  of  co- 
existence among  phenomena  may  not 
be  BCconnted  for  in  thia  manner.  And 
cannot  be  doubted  that  between 
phenomena  whioh  are  themseli-es 
effects,  the  co-exietences  must  neces- 
sarily depend  on  the  causes  of  those 
phenomena.  If  they  ore  eSeots  im- 
mediately or  remotely  of  the  mme 
cause,  they  cannot  co-exist  exc^  by 
'  '"  a  of  some  laws  or  properties  oC 
Cftoae :  if  they  are  affaeta  of  dif- 
ferent causes,  they  cannot  civexiat  un- 
lesii  it  be  becuiee  their  canses  co-exist ; 
Lud  the  uniformity  of  co-existence, 
f  such  there  be,  between  the  effeota, 
proves  that  thoae  Dorticular  canseii 
within  the  limita 

uniformly  been  oo-eristent. 
not  flxperifiuoed  to  what 
lere   enerW 


This  pfyrloTivJcnf 


cilticIiLnE  Ur.  'BsIu  appoirs  to  think,  bi- 
conHLntfliit  witii  the  toffieal  truth  that  ex- 
perience doaa  pruvs  It.  The  pnnf  Gomes 
niter  the  preaumptlaD.  und  qanaiala  In  ito 
innriAhlB  verificaUoK  by  uperlenoe  when 

whila  it  was  future  could  not  be  olinervfld, 
havlDgasjrelnoeiiatence,  ianlwaTA^whon 
it  becomea  preaenb  and  can  be  obeerred, 
found  Donfonushlfl  to  tlie  past. 

Dr.  M'Cosh  mahilalns  (EmmmMim  tf 
Vr.  J.  8.  Uill-i  Ph-lompky,  p.  isjjthMtha 

linereDt  tblng  from  tho  Uw  of  iiauaitlaB  ; 
ind  while  he  etlDWB  that  the  fornwrla  only 
>TDVBd  by  a  Jougreaatinuance  of  experlBno^ 
iDd  Umt  It  in  not  Inoonceivable  nor  neoBl- 


^brougbout,  St  leut  wbeu  iii>t  inodlflod  by 

:au>e,  a  doubt  was  necEsanri];  Impllsd,  not 
ndeedol  the  reality  of  o.iii«aCtiin,Wto(lla 
.inireraiUty.     If  tbo  unlfiiniiity  of  tin 


r 
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g  2.  But  these  same  cooBiderationB 
compel  US  to  reoogmae  thut  there 
Riuet  ba  one  clocs  of  oo-exiiiteacea 
which  cannot  depend  on  cuuaation  g 
the  oo-exiatRncea  between  the  ulti- 
mate properties  of  things — those  pm- 
iHirties  which  are  the  cauaea  of  all 
]>liiniDmeUB,  but  are  not  themeuIveB 
cikosed  b;  any  phenomeaan,  and  a 
cause  for  which  could  only  be  sought 
by  ascending  to  the  origin  of  all 
tilings.  Yet  among  these  ultimate 
properties  tberu  are  not  only  co-exist- 
eooea,  but  uniformities  of  co-existeii«e. 
Uencral  propositious  may  be,  and  are, 
formed,  which  assort  that  whenever 
certain  properties  are  found,  cotAin 
others  are  found  along  with  them. 
We  perceive  an  object;  nay,  for  in- 
stance, water.  We  recognise  it  to  be 
water,  of  course,  by  cortain  of  its  pro- 
perties. Having  recognised  it,  we 
are  able  to  effirin  uf  it  innumerable 
other  propettioB,  which  we  could  not 
do  Dnlcsa  it  were  a  general  truth, 
a  law  or  uniformity  in  nature,  that 
the  set  of  properties  by  which  we 
.identify  the  subetanoe  as  water  al- 
ways have  those  other  properties  eon- 
juined  with  them. 

In  a  former  place,*  it  baa  been  ei- 

t lulled  in  some  detjul  what  is  meant 
y  the  Kinds  of  objeota  ;  those  cLtsees 
whicb  differ  from  one  another  not  by 
a  limited  and  detinite,  but  by  an  in- 
definite and  unknown,  number  oF  dis- 
tinctions, To  this  we  have  now  to 
atld,  that  every  proposition  by  which 
anything  is  asserted  of  a  Kind,  aftirms 


properties,  the  Kind,  to  us,  M  the  set  of 
properties  by  which  it  ia  identified,  and 
which  must  of  course  be  sulficient  to 
distinguish  it  from  every  other  kind.+ 
'  Itonk  1.  chap.  vU- 


In  affirming  anything,  therefore,  nf  a 
Kind,  we  ore  afiirmiug  aomethiug  to 
be  uniformly  oo-vxistent  with  the  pro- 
perties by  which  the  kind,  is  recog- 
nised ;  and  that  is  the  sole  meaning 
of  the  assertion. 

Among  the  uniformitieH  of  co-eiist- 
eoce  which  exist  in  nature,  may  henoa 
be  numbered  all  the  properties  of 
Kinds.  The  whole  of  thes^  however, 
aia  not  independent  of  causation,  but 
only  B  portion  of  them.  Some  are 
ultimate  properties,  others  derivative ; 
oE  some,  uo  cause  can  be  assigned, 
but  others  are  manifestly  .di^pendent 
on  causes.  Thus,  pure  oxygen  gas  is 
a  Kind,  and  one  of  its  most  un- 
equivocal properties  is  its  gaseous 
form  :  this  property,  however,  has  for 
its  cause  the  presence  of  a  certain 
quantity  of  latent  beat ;  and  if  that 
heat  could  be  taken  away,  <Ba  baa 
been  done  from  so  maoy  gases  in 
Fumday's  experiments,)  the  gaseous 
form  would  douhtless  diuuppear,  to- 
gether with  numerous  other  properties 
whicli  depend  on,  or  are  caused  by, 
that  praperty. 

In  regard  to  all  subBtances  which 
ara  chemical  compounds,  and  which 
therefore  majbereganlBdaHprcducti 
of  the  juxtapositioD  of  sabstauces 
different  in  Kind  from  themselves, 
there  is  considerable  reason  to  pre- 
sume that  the  specific  pr(>iierties  of 
the  compound  are  connc<|ueiit,  ns 
effects,  ml  some  of  tht  pi-iipertleEi  uf 
the  elements,  though  little  progreKS 
has  yet  been  made  in  tracing  any 
invariable  relation  between  the  latter 
and  the  former.  Still  more  strongly 
wDl  H  similar  presumption  exist  when 
the  object  itself,  as  in  the  case  of 
organised  beings,  is  no  primeval  agent, 
but  ftn  effect,  which  depends  on  a 
cause  or  causes  for  its  very' exiatenee. 
The  Kinds  therefore  which  are  called 

iBlghtnesB  nnd  Ihe  form  together  Idantily 
Itslttnit,  that  ill,  ore  a  auiic  to  as  Ont  It 


till  luiy  known  mibilancD ;  logetlmr  with 
lu  fiicl  thM  (hero  esSt  an  inrfeHnlte  nmn- 


in  chemistry  aiiiiple  eubetancen,  ur 
elemSDtory  natFUiil  ogentK,  are  ttie 
only  onee,  any  of  whose  propsrtieB 
can  with  oertsinty  be  considered 
ultinUitQ ;  and  of  these  the  ultimate 
pFoperties  arc  probably  mucli  more 
nuraeroua  than  we  at  present  reooff- 
niae,  since  every  siTccewful  instance 
of  the  resolution  of  the  properties  of 
their  compoundB  into  simpler  laws, 
({enerally  leads  to  the  reeognitiou  of 
propertieii  in  the  elements  distinct 
from  any  previously  known.  The 
resolution  of  the  laws  of  the  heavenly 
motions  establUhed  tlie  previously 
unknown  ultimate  property  of  a  mn- 
tual  attraction  between  all  bodies: 
the  rBBolation,  so  far  as  it  has  yet 
proceeded,  of  the  laws  of  crjKtalliiu- 
tion,  of  cheuiioal  composition,  elec- 
tricity, magnetism,  &c.,  points  to 
various  polarities,  ultimately  inherent 
in  the  particles  of  which  bodies  are 
CDDiposud ;  the  comparative  atomic 
weights  oE  different  kinds  of  bodies 
were  ascertained  by  resolving  into 
mora  general  laws  the  uniformiCieB 
observed  in  the  proportions  in  which 
substances  combine  with  one  another ; 
Hnd  so  forth.  Thus  although  every 
resolution  oE  a  complex  uniformi^ 
into  simpler  and  more  elementary 
laws  has  an  apparent  tendency  to 
diminish  the  number  of  the  ultimate 
properties,  and  really  dues  reioove 
many  properties  from  the  list ;  yet, 
(since  the  result  of  this  simplifying 


:e  up  a. 


ir  great. 


variety  of  different  effecU 
»(^nt>i,)  the  farther  we  advance  in 
this  direction,  the  greater  number  of 
distinct  properties  we  are  forced 
to  recognise  in  one  and  the  same 
object ;  the  oo-eiistenoss  of  which 
properties  must  accordingly  be  ranked 
among    the   ultimate  generalities  of 


S  3.  There  ore,  therefore,  only  tw 
kin£i  of  propositionii  which  ussor 
uniformity  of  co-en istence  betweei 
properties.  Either  the  propertie 
depend  on  causes,  or  they  do  not.  I 
tbcy  do,  the  propueition  ivhioh  affirm 


them  to  be  cr 


derivative 
between  effects, 
and  until  resolved  into  the  laws  of 
causation  on  which  it  depends,  is  au 
empirical  law,  and  to  be  tried  by  the 
principles  of  Induction  to  which  such 
laws  are  amenable.  If,  on  the  other 
hand,  the  properties  do  not  depend  on 
causes,  but  are  ultimate  properties  ; 
then  if  it  be  true  that  they  invariably 
co.exiBt,  they  must  all  be  ultimate 
properties  of  one  and  tiie  some  Kind  : 
and  it  is  of  these  only  that  the  cu- 
eiistences  can  be  classed  as  a  peculiar 
sort  of  laws  of  nature. 

When  we  affirm  that  nil  crows  are 
black,  or  that  uU  negroes  have  woolly 
hair,  we  assert  an  nuiformity  of  00- 
exiKtenoa  We  assert  that  the  pro- 
perty of  blackness,  or  of  having  woolly 
hair,  invariably  coexists  with  the 
properties  which, in  cnmnion  language, 
or  in  the  scientilic  clasailication  that 
we  adtipt,  are  tnken  to  constitute  the 
class  crow,  or  the  class  negro.  Now, 
supposing  blaeltness  to  be  an  ultimate 

Eropertj  of  black  objects,  or  wodly 
air  on  ultimate  property  of  the  ani- . 
mols  which  possess  it ;  supposing  that 
these  properties  are  not  result  of 
causation,  are  not  connected  with 
antecedent  phenomena  by  any  law  ; 
then  if  aU  crows  are  black,  and  all 
n^roes  liave  woolly  hair,  these  must 
be  ultimate  properties  of  the  Kind 
avm  or  negro,  or  of  some  Kind  whioll 
includes  them.  If,  on  the  contrary, 
Uacknesa  or  woolly  hntr  be  an  effect 
depending  on  causes,  these  general 
propositions  are  manifestly  empirical 
laws  ;  and  all  that  has  already  been 
said  respecting  that  class  of  generali- 
sations may  be  applied  without  modi- 
fication to  these. 

Now,  we  have  futea  that  in  the  oais 
of  all  comjiounds— «f  all  thingi,  in 
short,  except  the  elementary  sab- 
stances  and  primaty  ixiwerJ"  oE  nature 
— the  presumpttim  is,  that  the  pm- 
perties  do  really  depend  upon  caiuea  ; 
and  It  is  impossible  in  any  case  what- 
ever to  be  certain  that  they  do  not 
We  therefore  should  nut  be  safe  in 
claiming  for   any    gtueralitiHtlou   re- 
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■p^eting  the  co-existence  of  properties, 
a  degree  of  eeitainty  to  which,  if  the 
prc^rtiei  should  happen  to  be  the 
reeult  of  cauae!<,  it  would  have  no 
claim.  A  generalisation  retpeoting 
CQ-ciiatence,  or,  in  other  worils,  te- 
xpectinE  the  properties  of  Kinds,  nuiy 
be  An  ultimate  trath,  but  it  may,  also, 
be  merely  t,  derivative  one ;  and 
since,  if  so,  it  is  one  of  those  deriva- 
tive laws  which  lire  neither  laws  of 
causation  nor  have  been  resolved  into 
the  Uws  of  causation  on  which'  the/ 


§  4.  Thi«  conclusion  will  be  oon- 
Hrmed  by  the  consideration  of  one 
great  deliciency,  which  precludea  the 
application  in  the  ultimate  imifi  ~ 


e  of   a 


rigorous  scientifio  induction,  such  as 
tiiB  imiformitieB  in  the  succession  uf 
phenomena  have  been  found  to  ad- 
mit of.  The  bnsid  of  such  a  system 
is  wanting  ;  there  is  no  general  axiom, 
standing  in  the  same  rehition  to  the 
uniformities  of  00- existence  as  the  law 
of  causation  does  to  those  of  succes- 
sion. The  Methods  of  Induction  ap- 
plicable to  the  ascertainment  of  causes 
and  effects  are  grounded  on  the  prin- 
ciple tbat  everything  which  has  a 
banning  must  have  eooie  cause  or 
other  ;  that  among  the  circumstances 
which  actually  existed  at  the  time  of 
its  commencement,  there  is  certainly 
some  one  combination  on  which  the 
effect  in  igucstion  is  unconditionally 
Fonsequent,  and  on  the  repetition  of 
whioh  it  would  certainly  again  recur. 
But  in  an  inquiry  whether  some  Kind 
(as  crow)  nniversally  possesses  a  cer- 
tain property  (as  blackness),  there  is 
no  room  for  any  assnniption  analogous 
to  this.'  We  have  no  previons  cer- 
tainty that  the  property  must  have 
i^omething  which  cunstantiy  co-exists 
with  it— mnst  have  an  invariable  co- 
existent in  the  same  manner  as  on 


if  exactly  repeated,  we  should  always 
feel  pain.  But  when  we  are  consciiius 
of  blackness,  it  does  not  follow  that 
there  is  something  else  present  of 
which  blackness  is  a  constant  accom- 
paniment There  is,  therefore,  no 
room  for  elimination  j  no  Method  of 
Agreement  or  Difference,  or  of  Con- 
oomitant  "Variations  (which  is  but  a 
modification  either  of  the  Method  of 
Agreement  or  of  the  Method  of  Dif. 
ference).  We  cannot  conclude  that 
the  blatJcnesB  we  see  in  crows  must 
be  an  invariable  property  of  crows, 
merely  because  there  is  nothing  else 
present  of  whioh  it  can  be  an  in- 
variable property.  We  therefore  in- 
quire into  the  truth  of  a  proposition 
like  "  All  cmwB  are  black,"  under  the 
same  disadvantage  as  if,  in  our  in- 
quiries into  causation,  we  were  com- 
pelled to  let  in,  as  one  of  the  possi- 
bilities, that  the  effect  may  in  that 
particular  instance  have  arisen  with- 
out any  cause  at  all. 

To  overlook  this  grand  distinction 
was,  as  it  seems  to  me,  the  capital 
error  in  Bacon's  view  of  iiiduotive 
I^ilosophy.  The  principle  of  elimi- 
nation, that  great  logieal  instrument 
which  he  had  the  immense  merit  of 
first  bringing  into  general  use,  he 
deemed  applicable  in  the  same  sense, 
and  in  as  onqnaiified  a  manner,  to 
the  investigation  of  the  co-existencex 
as  to  tbat  of  the  successions  of  pheno- 
mena.     He  seems  to  have  thought 

invariable  antecedent,  so  every  pro- 
perty of  an  object  has  an  invariable 
co-existent,  whiuli  he  caUed  its  Torm : 
and  the  examples  he  oliiefly  selected 
for  the  application  and  illustration  of 
his  method  were  inquiries  into  such 
Farms  —  attempts  to  determine  in 
what  else  all  those  objects  resembled 
which  agreed  in  some  one  general 
property,  as  hardness  or  softness, 
dryness  or  moistness,  heat  ur  cold- 
ness. Such  inquiries  coold  lead  bi 
no  result.  The  objeda  seldom  have 
any  such  circumstances  in  common. 
They  usually  agree  in  the  one  point 
inquired   into,  and  in   ln>thini£  i^\»t. 


J 


A  great  proportion  of  the  properticsi 
which,  BO  fur  aa  we  can  cnniMture, 
are  HiB  lilftlioBt  to  be  really  ultiniato 
ivuuld  seeui  to  tte  inherently  pro* 
pertiefl  of  nmny  diffennli  Kmda  of 
thingi,  not  allied.in  any  other  teapeut 
And  HH  for  the  propertiea  which,  be< 
ing  effects  of  cauBea,  we  are  abtii  to 
fpve  some  account  of,  thay  have  gene- 
mlly  nothing  to  do  with  the  nltimatB 
rest^inblanoeii  or  diversities  in  the  ob- 
jects theniselves,  but  deju'iid  on  BDme 
outward  circumstonoes,  under  the  iO' 
fltionoe  of  which  any  ohjecta  what- 
ever are  capable  of  manifesting  thoae 
properties,  as  i*  emphatically  the  caie 
with  thoae  favourite  aubjeotB  of  Bacon's 
Bcientiiie  inqiiiriea,  hotness  and  cold- 
lums,  as  well  as  with  hordnesa  and 
naftneaa,  aolidity  and  fluidity,  and 
many  other  conspicuous  qualities. 

In  the  absence,  then,  of  any  uni- 
versal iaw  of  co-existence,  similSLr  to 
the  universal  law  of  oauaation  which 
regulates  sequence,  we  are  thrown 
back  upon  the  unscientiHo  induction 
of  the  ancients,  per  citumer<iti(Mfiii 
tilniplieem   ahi  turn  reprrittir  imlantia 

foe  believing  that  sU  atowa  are  black 
isaiuiply  that  we  have  seen  and  heard 
()f  many  black  crows,  and  never  one 
of  any  other  colour.  It  remains  to 
bo  considered  how  far  this  evidenoa 
QUI  reach,  and  how  we  are  to  measure 
its  strength  in  any  given  oase. 

g  5.  It  Bonietimes  happens  that  a 
mere  change  in  the  mode  of  verbally 
enunciating  a  question,though  nothing 
is  really  addiid  to  the  meaning  ex- 
pressed, is  of  itself  a  oonaiderable  step 
towards  its  solution.  Tliia,  I  think, 
happens  in  the  present  instance.  The 
degree  of  certainty  of  any  generalifsa- 
tion  which  rests  on  no  other  evidence 
than  the  agreement,  ao  far  aa  it  goes, 
of  all  past  observation,  is  but  another 
phrase  for  the  degree  ot  improbability 
that  an  exception,  if  any  existed,  coidd 
have  hitherto  remained  unobserved. 
The  reason  for  believing  that  all  crows 
are  block  is  measured  by  the  impro- 
baUlity  that  craws  of  anv  other  colour 


should  have  exiated  to  the  present 
time  without  oar  being  aware  of  it 
Let  ua  state  the  question  in  this  last 
mode,  and  consider  what  is  implied 


what  conditions  we  can  be  justiflad  ii 
regarding  this  as  incredible. 

If  there  really  exist  crows  which 
are  not  black,  one  of  two  things  nvuit 
be  the  fact.  Either  the  circumstamui 
of  blackness,  in  all  crowa  hitberta 
observed,  must  be,  as  it  ware,  au 
accident,  not  connected  with  any 
distinction  of  Kind  ;  or  if  it  be  « 
property  of  Kind,  the  cro^vs  which 
are  not  black  must'  be  a  new  Kind, 
a  Kind  hitherto  overlooked,  thougli 
coming  under  the  siune  general  de- 
scription by  which  crow*  have  hither- 
to been  chacacteriaed.  The  first  sup- 
position would  be  proved  tnta  if  wa 
were  to  discover  caBually  a  white 
crow  among  black  ones,  or  if  it  were 
found  that  black  crows  sometimes 
turn  white.  The  second  tvould  be 
ehowu  to  be  the  fact  if  in  Australia 
or  Central  Africa  a  species  or  a  laee 
of  white  or  grey  crows  were  found  to 


S  6.  The  former  of  these  auppod- 
tiona  neoesaarily  implies  that  the 
oolour  is  an  effect  of  causation.  If 
blackness,  in  the  crows  in  which  it 
has  been  observed,  be  not  a  property 
of  Kind,  but  can  be  present  or  absent 
without  any  difference  generallj  in 
the  properties  of  the  object,  then  it 
is  not  an  ultimate  fact  in  the  indi- 
viduals themselves,  but  is  certainly 
dependent  on  a  cause.  There  are,  no 
doubt,  many  properties  which  vary 
from  individual  to  individual  of  the 
same  Kind,  even  the  same  ifytna 
ipraicg,  or  lowest  Kind.  Soma  SoweiB 
may  be  either  white  or  red,  without 
differing  in  any  other  respect.  Bnt 
these  preperties  are  not  ultimate : 
they  depend  on  oauaes.  So  far  >■ 
the  properties  of  a  thing  belong  to 
its  own  nature,  and  do  not  arise  from 

always  the  sai.i^  in  tli«  «ai,..  Kfti.l. 
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Take,  for  instance,  all  simple  sub- 
stances and  elementary  powers ;  the 
only  things  of  which  we  are  certain 
that  some  at  least  of  their  properties 
are  really  ultimate.  Colour  is  gene- 
rally esteemed  the  most  variable  of 
all  properties ;  yet  we  do  not  find 
that  sulphur  is  sometimes  yellow  and 
sometimes  white,  or  that  it  varies  in 
colour  at  all,  except  so  far  as  colour 
is  the  effect  of  some  extrinsic  cause, 
as  of  the  sort  of  Kght  thrown  upon  it, 
the  mechanical  arrangement  of  the 
particles,  (as  after  fusion,)  &c  "We 
do  not  find  that  iron  is  sometimes 
fluid  and  sometimes  solid  at  the  same 
temperature ;  gold  sometimes  malle- 
able and  sometimes  brittle ;  that 
hydrogen  will  sometimes  combine 
with  oxygen  and  sometimes  not ;  or 
the  like.  If  from  simple  substances 
we  pass  to  any  of  their  definite  com- 
pounds, as  water,  lime,  or  sulphuric 
acid,  there  is  the  same  constancy  in 
their  properties.  When  properties 
vary  from  individual  to  individual,  it 
is  either  in  the  case  of  miscellaneous 
aggregations,  such  as  atmospheric  air 
or  rock,  composed  of  heterogeneous 
substances,  and  not  constituting  or 
belonging  to  any  real  Kind,*  or  it  is 
in  the  case  of  organic  beings.  In 
them,  indeed,  there  is  variability  in 
a  high  degree.  Animals  of  the  same 
species  and  race,  human  beings  of  the 
same  age,  sex,  and  country,  will  be 
most  different,  for  example,  in  face 
and  figure.  But  organised  beings 
(from  the  extreme  complication  of 
the  laws  by  which  they  are  regulated) 
being  more  eminently  modifiable,  that 
is,  liable  to  be  influenced  by  a  greater 
number  and  variety  of  causes  than 
any  other  phenomena  whatever,  hav- 
ing also  themselves  had  a  beginning, 
and  therefore  a  cause,  there  is  reason 
to  believe  that  none  of  their  properties 
are  ultimate,  but  all  of  them  deriva- 


*  This  doctrine  of  course  assumes  that 
the  allotroplc  forms  of  what  is  chemically 
the  same  substance  are  so  many  different 
Kinds;  and  such,  in  the  sense  in  which 
the  word  Kind  is  used  in  this  treatise, 
they  really  are. 


tive,  and  produced  by  causation.  And 
the  presumption  is  confirmed  by  the 
fact  that  the  properties  which  vary 
from  one  individual  to  another  also 
generally  vary  more  or  less  at  different 
times  in  the  same  individual ;  which 
variation,  like  any  other  event,  sup- 
poses a  cause,  and  implies,  conse- 
quently^, that  the  properties. are  not 
independent  of  causation. 

If,  therefore,  blackness  be  merely 
accidental  in  crows,  and  capable  of 
varjdng  while  the  Kind  remains  the 
same,  its  presence  or  absence  is  doubt- 
less no  ultimate  fact,  but  the  effect  of 
some  unknown  cause ;  and  in  that 
case  the  universality  of  the  experience 
that  all  crows  are  black  is  sufficient 
proof  of  a  common  cause,  and  estab- 
lishes the  generalisation  as  an  empiri- 
cal law.  Since  there  are  innumerable 
instances  in  the  affirmative,  and 
hitherto  none  at  all  in  the  negative, 
the  causes  on  which  the  property 
depends  must  exist  everywhere  in  the 
limits  of  the  observations  which  have 
been  made  ;  and  the  proposition  may 
be  received  as  universal  within  those 
limits,  and  with  the  allowable  degree 
of  extension  to  adjacent  cases. 

§  7.  If,  in  the  second  place,  the 
property,  in  the  instances  in  which  it 
has  been  observed,  is  not  an  effect  of 
causation,  it  is  a  property  of  Kind  ; 
and  in  that  case  the  generalisation 
can  only  be  set  aside  by  the  discovery 
of  a  new  Kind  of  crow.  That,  how- 
ever, a  'peculiar  Kind,  not  hitherto 
discovered,  should  exist  in  nature,  is* 
a  supposition  so  often  realised,  that  it 
cannot  be  considered  at  all  improbable. 
We  have  nothing  to  authorise  us  in 
attempting  to  limit  the  Kinds  of 
things  which  exist  in  nature.  The 
only  unlikelihood  would  be  that  a 
new  Kind  should  be  discovered  in 
localities  which  there  was  previously 
reason  to  believe  had  been  thoroughly 
explored  ;  and  even  this  improbability 
depends  on  the  degree  of  conspicuous- 
ness  of  the  difference  between  the 
newly-discovered  Kind  and  all  others, 
since  new  Kinds  of  minerals,  plantft^ 


and  Bven  rtnimale,  pretiomly  over- 
lawked  or  confnuiidHd.  wibb  kiinwii 
HpfH^iea,  ore  Htill  caatmnallj  di^tacted 
in  the  most  Frequeutad  BituatiooB. 
On  this  Deoond  gnmud,  therefnre,  aa 
well  as  on  the  flisC,  the  abeerved 
uniforiDlty  of  Oo-exiatence  can  only 
hnld  good  OS  an  empiriool  law,  within 
the  limits  not  ontj  of  actual  nbaerva- 
tion,  lint  of  an  oWrvatiun  aa  occu- 
mU  BB  the  nature  of  the  case  le- 
[[iiirafL  Aud  hence  it  is  tbat  (u  re- 
niarlced  in  an  esrly  chapter  of  tbe 
prudent  BiwkJ  we  eu  often  giva  up 
Ceneralisationa  of  this  class  at  the 
first  BumnionB.  It  ony  ci'ediblK  wit- 
ness stated  that  he  had  seen  a  white 
crovi-,  under  drcumstaneea  which  nmde 
it  not  incredible  that  it  ehould  have 
eHcaped  notice  previuiuly,  we  should 
give  full  credence  to  the  Btatement, 

It  appears,  then,  that  the  lUiifor* 
niitieg  which  obtain  in  the  oo-existenoe 
of  phenomena — thuae  which  we  have 
reaxon  to  connider  aa  ultimate,  no  lesa 
than  those  which  arise  from  IJie  laws 
iif  causes  yet  undetected— are  entitled 
to  reaeption  only  as  empirical  laws ; 
are  not  to  be  presumed  true  except 
within  the  limits  of  time,  place,  and 
circumstance,  in  which  the  observa- 
tions were  made,  or  except  in  coses 
strictly  adjacent. 

g  8.  Wo  have  seen  in  the  last  chap- 
ter that  there  is  a  point  of  generality 
at  which  empirical  laws  become  as 
certain  as  laws  of  nature,  or  rather, 
at  which  there  is  no  longer  any  dis- 
tinction between  empirioal  laws  and 
laws  of  nature.  As  empirical  laws 
approach  this  point,  in  other  words,  as 
they  rise  in  their  degree  of  generality, 
they  become  more  certain  ;  their  uni- 
versality may  be  more  strongly  relied 
on.  For,  in  the  firut  place,  if  they  are 
remits  of  causation,  (which,  even  in 
the  class  of  uniformities  treated  of  in 
the  present  chapter,  we  never  can  be 
certain  that  they  are  not,)  the  more 
general  they  are,  the  greater  is  proved 
to  be  the  space  over  which  the  neceg- 
lary  collocations  prevail,  and  within 
which    no  causes    esist    capable    of 


counteracting  the  unknown  cauies  m 
which  the  empirical  law  depends.  Ti 
say  that  anything  is  an  invoriabla 
property  of  some  very  limited  ^oas  ot 
objects,  is  to  say  that  it  invariably 
accompanies  souie  very  numerous  and 
comptex  group  uf  distinguishing  pro- 
perties ;  which,  if  causation  be  at  all 
concerned  in  the  matter,  argues  a  com- 
bination of  many  causes,  and  there- 
fore a  great  liability  to  connterae- 
tion  ;  while  the  comparatively  narrow 
range  of  the  observations  renders  it 
impossible  to  prediut  to  what  extent 
unknown  counteracting  causes  may  b9 
distributed  throaghout  nature.  Bat 
when  a  generalisation  has  been  found 
to  hold  good  of  u  very  large  pnqnr- 


of  all  tl 


;  that  VI 


in    the    oonibination   o 
effect  it,  since  the  greater  number  of 
possible  ciimbinations  most  have  al- 
ready existed  in  some  one  or  other  o( 
the  instances  in  which  it  has  be 
found  tme.     If,  therefore,  any  e 
pirical  law  is  a  result  of  causation,  t 
more  general  it  is,  the  more  it  may  be 
depL'ndeJ  on.     And  even  if  it  be  no 
result  of  causation,  but  an  ultimate 
co-existence,  the  more  general  it  is, 
the  greater  amount  of  experience  it  is 
derived  from,  aud  the  greater  there- 
fore is  the  probalnlity  that  if  exoep- 
tioDS  had  existed,  some  would  already 
have  presented  themselves. 

For  these  reosous,  it  reirairei 
more  evidence  to  establish  i 
coption  to  one  of  the  more  general 
empirical  laws  than  to  the  more 
special  ones.  We  should  not  have 
any  difficulty  in  believing  that  then 
might  be  a  new  Kind  of  crow,  o 
new  kind  of  bird  resembling  a  a 
in  the  properUes  hitherto  oonaidered 
distinctive  of  that  Kind.  F  '  " 
would  require  stronger  proof  ti 
vince  us  of  the  existence  of  a  Kind  of 
crow  having  properties  at  vai  ~ 
with  any  generally  recognised  U1 
sal  property  of  birds  ;  and  a  stiH 
higher  degree  if  the  piMpertiea 


CO-EXISTENCES 

flict  frith  any   recngiiiBed   UDiven 
property  of  Btiimali.      And  thia 
cqnfemuihle  to  the  inodE  of  judgmt 
cecnmmended  bj  the  common  eei 
and  general  practice  of  mankind,  who 
are  more  incredulous  as  to  uny  novel- 
tiea  ill  natiirSi  a<;ciirding  to  the  degree 
of  generality  of  the  esperienoe  which 
tliese  Dovelties  Beem  to  contradict. 

S  9.  It  is  conceivable  that  the  al 
leged  properties  might  conflict  witli 
some  recognised  uni  vernal  property  of 
all  iDBtter.  In  tbat  case  their  impro- 
bability would  be  at  the  higheaC,  but 
would  not  even  then  amount  to  In- 
credibility. There  ore  otJj  two  known 
properties  common  to  oU  matter  ;  in 
other  words,  thete  is  but  one  known 
tmiformity  of  co-exiateace  of  proper- 
ties, co-Bitensive  with  all  physical 
natuni,  namely,  that  whatever  op- 
poses resiBtanCH  to  movemeut,  gravi- 
tates ;  or,  as  Professor  Ilaiii  expresses 
it,  Inertia  and  Gravity  are  cu-exietent 
through  oil  matter,  and  proportionate 
in  Ibeir  Mtinunt  These  properties, 
as  he  truly  says,  are  not  mutually  im- 
plicated J  from  neither  of  tbem  could 
we,  on  groaiids  ol  causation,  presume 
the  other.  But,  for  tliis  very  reason, 
we  ore  never  certMn  that  a  Kind  may 
not  be  discovered  potteesain^  one  ol  the 
properties  without  the  other.  The 
hypothetical  ether,  if  it  exists,  may 
be  such  a  Kind.     Our  Benaes  cannot 


nxngnue  11 
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gravity  ;  but  if  the  reality  of  a  reoist- 
lug  medloui  shoold  eventaally  be 
proved,  (by  alteration,  for  example,  iu 
the  times  •>(  revulutiou  of  periodic 
comets,  comtnned  with  the  evideiicca 
ofiorded  by  the  phenomena  of  light 
and  hsat,)  it  would  be  rash  to  con- 
clude from  this  alone,  without  other 
proofs,  that  it  must  gravitate. 

For  even  the  greater  generaliBO- 
tions  which  einbraoe  comprehensive 
Kinds  containing;  under  them  a  great 
number  and  variety  of  injima  ipecia, 
are  only  empirical  laws,  resting  on 
induction  by  simple  enumetatioD 
numly,  and  not  on  any  process  of 
'    "       a  prooBBB  wholly  inappli- 


cable to  this  sort  of  case^  Suoh  gene- 
raliaationa,  therefore,  ought  to  be 
grounded  on  an  examination  of  all 
the  injfmre  tperiti  comprehended  in 
them,  and  not  of  a  portion  only.  We 
cannot  conclude  (where  causation  is 
not  concerned)  because  a  proposition 
is  true  of  a  number  of  things  resem- 
bling one  another  only  in  being  oni- 
molB,  that  it  is  therefore  true  of  all 
animals.  If,  indeed,  anything  be 
true  of  species  which  diSer  more  from 
one  another  than  either  differs  from 
a  third,  (especially  if  that  third  spe- 
cies occupies  in  moat  of  its  known 
properties  a  position  between  the  two 
former,)  there  ia  aome  probability  that 
the  same  thing  will  also  be  true  of 
that  intermediate  species ;  for  it  is 
often,  though  by  no  means  universally 
found,  that  there  ia  a  aort  of  paral- 
lelism in  the  properties  of  different 
Kinds,  and  that  their  degree  of  unlike- 
neas  in  one  respect  beaia  aome  propor- 
tion to  their  unlikeness  in  others.  We 
see  this  parallelism  in  the  propertiea  of 
tile  different  metals ;  in  thoise  of  sul- 
phur, phoaphorua,  and  carbon ;  of  chlo- 
rine, iodine,  and  bromine,  in  tho natu- 
ral orders  of  plants  and  animals,  &c. 
But  there  are  innumerable  anomalies 
and  exceptions  to  this  aort  of  confor- 
mity ;  it  indeed  the  conformity  itself 
be  anything  but  an  anomaly  and  an 
exception  in  nature. 

TJoiverBal  propositions,  therefore, 
respecting  tho  properties  of  superior 
Kinds,  unless  grounded  on  proved  or 
presumed  connection  by  causation, 
ought  not  to  be  hazarded  except  after 
separately  eiamininy  every  known 
sub-kind  included  in  the  larger  Kind. 
And  even  then  such  generalisations 
must  be  held  in  readiness  to  be  given 


1  the 


imaly,  which,  when  the  uniformity 
not  derived  from  causation,  can 
'er,  even  in  the  case  of  the  most 
general  of  these  empirical  laws,  be 
considered  very  improbable.  Thus 
all  the  universal  pmpoaitions  wbieh 
it  has  been  attempted  to  lay  down 
respecting  simple  subatances,  or  con- 
oeming  any  of  the  i:\a.Bftea'w\i«i'i"&».No 


3»6  TNDnt 

l)eeii  f  unueil  iimon|;  niiuplc  sutitttsnoeB, 
(and  tho  attompt  hoa  been  often 
made,]  hare,  with  the  progrets  of 
experience,  either  faded  into  inniiity, 

each  Kind  of  simple  Bvtbatanoe  re- 
innma  with  its  own  calleetion  of  pro- 
pertiei  npart  from  tha  reat,  saving  a 
oertain  parallelism  with  a  few  other 
Kinds,  the  most  siralliLr  to  itself.  In 
organieed  beinga,  indeed,  there  are 
ubimdancB  of  propoaitions  ascertaiaed 
to  be  uniyersally  true  of  auperior 
getiera,  to  nianynf  which  the  diacovery 
hereafter  of  any  exceptions  must  be 
regarded  an  extremely  improbable. 
But  theae,  aa  already  observed,  are, 
we  bave  every  reason  to  believe,  pro- 
pertiea  dependent 
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UnitfinnitieB  of  co-existenoe,  tben 
not  only  when  they  are  cunaettuence 
of  laws  of  BucceiBion,  but  nlu  whem 
the;  axe  iiltimate  truths,  must  ba' 
ranked,  for  the  purposes  of  1 
among  empirical  laws,  snd  are  ai 
able  in  every  respsot  to  the  i 
rules  -with  those  unresolved  ntiilor^i 
mities  which  are  known  to  be  depen- 
dent on  causation. 
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not  confine  our  notica  lo  auoh  geiiera- 
liaationB  fcotn  experiencB  aa  prof esa  to 
be  imiverBally  trua.  There  ie  a  clue 
of  indoctivB  tcaths  aTowedly  not  urn- 
vettiH,  in  which  it  is  not  pretended 
that  tbe  predicate  is  alnaya  true  oE 
the  auliject,  but  the  value  of  which, 
oa  generolimtiona,  'a  DevertholeBH  ei- 
ttemely  great.  An  important  portion 
of  the  field  of  inductive  knowledge 
doe*  not  outisiBt  of  universal  truths, 
but  of  spprcaimationa  to  such  truths ; 
and  wbcn  a  ooncluaion  ia  eaid  to  rent 
on  probable  evidence,  the  preiuisaa  it 
is  dniwn  from  are  UEually  generalisa- 
tiODs  of  this  sort. 

Aa  every  certain  inference  respect- 
ing a  particular  case  implies  that 
thera  ie  ground  for  a  general  pcopoii- 
tioD,  of  tlie  form,  Every  A  is  B  |  so 
doea  eveiy  probable  infKrence  soppose 
that  thera  la  ground  for  a  proposition 
of  the  form.  Most  A  are  B  ;  and  the 
de^jree  of  probaliility  of  the  inference 
iti  an  average  caae  will  depend  on  the 
propurtioo  between  the  number  of 
inaUnoea  existuig  in  nature  which 
accord  with  the  generaliaation,  and 
the  number  of  those  which  confliut 

g  2.  Propositions  in  the  fono.  Must 
A  are  B,  are  of  a  very  different  degree 
of  importance  iu  science,  and  in  the 
pmctioe  of  life.  To  the  eoientific 
inquirer  they  are  valuable  chieSy  aa 
materials  for,  and  ateps  towards,  uni- 
veraal  trutha.  The  diaoovery  of  theae 
is  the  proper  end  of  acience  ;  its  work 
ia  not  done  if  it  atopa  at  the  proposi- 
tion that  a  majority  of  A  are  B,  with- 
out circimiHuibing  that  majority  by 
some  common  character,  fitted  to  dia- 
tiuipiish  them  from  the  minority. 
Independently  of  the  inferior  pre- 
cision of  such  imperfect  generaUBa- 
tinns,  and  the  inferior  asauranca  with 
urhioh  they  con  be  applied  to  indivi- 
dual OBSea,  It  ia  plain  thal^  compared 
with  exact  genenUiaati'iua,  they  are 
almostnselesassmeansuf  discovering 
ulterior  trutha  by  way  of  dtsiuction. 
We  may,  it  is  true,  by  combining  the 
propoeitinn  Must  A  are  B,  with  an 


nivetaul  prupuaition,  Every  B  ia  C, 
rrive  at  tbe  conclusion  that  Moat  A 
re  C.  But  when  a  second  propoei- 
ion  of  the  approiimate  kind  is  intro- 
duced,— or  even  when  there  ia  but 
one,  if  that  one  be  the  major  premise, 
' — nothing  can  in  general  be  poaitively 
concluded.  When  the  major  is  Most 
B  are  U,  then,  even  IE  the  minor  be 
Every  A  ia  B,  we  cannot  infer  that 
most  A  are  D,  or  with  any  certainty 
that  evaa  some  A  are  D.  Though 
the  majority  of  the  cloaa  B  have  the 
attribute  signified  by  D,  the  whole  of 
the  sub-class  A  may  belong  to  the 
minority.* 

Though  ao  little  use  can  be  made, 
in  Bcience,  of  approjiimate  generalisa- 
tiona,  except  aa  a  stage  on  the  road  to 
something  better,  for  }Hn^ical  guid- 
ance thej  are  often  all  we  have  to 
rely  on.  Even  when  science  has 
rei^y  determined  the  amvereal  laws 
uE  any  phenomenon,  not  only  are 
tlioae  laws  generally  too  much  en- 
cumbered with  conditions  to  ba 
adapted  for  everyday  nae,  hut  the 
cases  which  present  themselves  in  life 
are  too  complicated,  and  our  decisions 
require  to  be  taken  too  rj^adly,  to 
admit  of  waiting  till  the  existence  of 
a  phenomenon  can  be  proved  by  what 
have  been  scientifically  ascertained  tn 
be  universal  marks  of  it.  To  be  in- 
decisive and  reluctant  to  act,  becauae 
we  have  not  evidence  of  a  perfectly 
conclusive  character  to  aot  on,  is  a 
detect  Bometimea  incident  to  scientific 
minds,  but  which,  wherever  it  exista, 
rendeni  them  unfit  for  practical  emei- 
genciea.  If  we  would  succeed  in  ac- 
tion, we  roust  judge  l^  indication* 
which,  though  they  do  not  generally 
mislead  ua,  aometimea  do  :  and  must 
moke  up^  aa  f ar  aa  poeaible,  for  the 

*  Ur-  T)e  Vofgita,  In  hit  FOiittfU  Lnpie, 
Auali  ptotnlaea  oa  Moal  A  are  B,  and  Most 


drawn  team  two  appro: 


iucnmiilebe  cnncIiiHivGDesB  of  alij'  one 
indioalioD,  by  obtaining  others  to 
corroburate  it  The  prinoipleti  of 
induction  applicable  to  approximate 
gencTBliEation  are  therefore  a,  Dot  less 
important  sabjeot  of  incjnicj  than 
the  rules  for  the  inTentigation  of  uui- 
veTBBl  tnitha,  and  might  reasonably 
be  expected  to  det^n  na  almost  as 
long,  were  it  not  that  theae  prindples 
are  more  ooroHariee  from  those  which 
have  been  nlreod;  treated  of. 

§  3.  There  are  two  sorts  of  cases  m 
which  we  are  forced  to  gaide  our- 
selves by  generaliaatious  of  the  im- 
perfeot  form.  Most  A  are  B.  The 
first  is,  when  wa  have  no  others ; 
when  we  have  not  been  able  to  carry 
our  investigation  of  the  laws  of  the 
phenomena  any  farther ;  as  in  the 
following  propositions :  Most  dark- 
eyed  persona  have  dark  hair ;  Most 
springs  contain  mineral  substances ; 
Most  stmtilied  formations  contain 
foesils.  The  importance  of  this  claas 
of  generalisations  is  not  very  great ; 
for  though  it  frequently  happens  that 
we  see  no.  reason  why  that  which  is 
true  of  most  individuals  of  a  class  is 
not  true  of  the  remainder,  nor  are 
able  to  bring  the  former  under  any 
general  description  which  con  dis- 
tinguish them  from  the  latter,  yet  if 
we  are  willing  to  be  satisfied  with 
propositions  of  a  less  degree  of  gene- 
rality, and  to  break  down  the  class 
A  Into  sub-classea,  Wd  may  generally 
obtain  a  collection  of  propositions 
exactly  true.  We  do  not  know  why 
most  wood  is  lighter  than  water,  nor 
can  we  point  out  any  general  pro- 
Vertj  which  discriminates  wood  that 
is  lighter  than  water  from  that  which 
is  heavier.  But  wb  know  exactly 
what  species  are  the  one  and  what 
the  other.  And  if  we  meet  with  a 
epeoimen  not  conformable  to  any 
known  species,  {the  only  case  in  which 
uur  previous  knowledge  affords  no 
other  guidance  than  the  appmximate 
gener^isation,)  we  can  generally  make 
a  specific  experiment,  whicli  is  a  surer 


It  often  happens,  however,  that  the 
proposition,  Most  A  are  B,  is  not  the  ' 
ultimatuui  of  our  scientiGo  attain- 
ments, thongh  the  knowledge  we  piw- 
sesB  beyond  it  cannot  conveniently  be 
brought  to  bear  upon  the  particular 
instance.  We  may  know  well  enoi^ 
what  circumstances  distinguish  the 
portion  of  A  which  has  the  attribute 
B  from  the  portion  which  has  it  not, 
but  may  have  no  means,  or  may  not 
have  time  to  examine  whether  those 
characteriBttc  circumstances  exist  of 
not  in  the  individual  case.  This  ig 
the  situation  waare  generally  in  when 
the  inquiry  ia  of  the  kind  called  moral, 
that  is,  of  the  kind  which  has  in  view 
to  predict  human  actions.  To  enable 
us  to  affirm  anything  univelsolly  con-  i 
ceming  the  actions  of  classes  of  hu- 
man beings,  the  class! Itcation  must 
be  grounded  on  the  circumstances  of 
their  mental  culture  and  habits,  which 
in  an  individual  case  are  seldom  ex- 
actly known  ;  and  classes  grounded 
on  these  distinctiona  would  never 
precisely  accord  with  Chose  into  which 
mankind  are  divided  for  social  pur- 

rss.  Ail  propositions  which  can 
framed  respecting  the  actions  of 
human  beings  as  ordmarily  classified, 
or  aa  claasified  according  to  any  Idud 
of  outward  indications,  are  meroly 
approximate.  We  can  only  say.  Most 
persons  of  a  particular  age,  profea- 
Bton,  country,  or  rank  in  society  havo 
such  and  such  qualities ;  or,  Most 
persons  when  placed  in  certain  cir- 
cnmstances  act  in  such  and  sudi  a  I 
way.  Not  that  wa  do  not  often  know 
well  enough  on  what  causes  the  quali- 
ties depend,  or  what  sort  of  person* 
they  are  who  act  in  that  particuUr 
way  ;  bnt  we  have  seldom  the  meMu 
of  knowing  whether  any  individual 
person  has  been  under  the  influence  | 
of  those  causes,  or  is  a  person  of  that 
particular  sort  Wa  could  replace 
the  approximate  geiieralisationa  by 
propositions  imiversally  true ;  but 
these  would  hardly  ever  be  capable 
of  being  applied  to  practice.  We  , 
should  be  sure  of  our  majors,  but  we 
should  not  be  abla  to  get  minors  to 


Enllible  indicBtiona, 

%  4.  Proceeding  now  to  cnneider 
nhnt  JB  to  be  regnrijed  aa  Bufficient 
evidence  of  an  appreximate  geaeraliBa- 
tion,  we  oan  have  no  diftioultj  jn  at 
oncp  reoogniainB:  that  when  ndmisBible 
at  all,  it  IB  admissible  unly  as  an  em- 
pirical hiw.  FropoaitionH  oi  tbe  form, 
Every  A  is  B,  are  not  neceBsoril; 
lawa  of  cauBAtion,  or  ultimate  uni- 


for 


lofcc 


like  M™t  A  are  B,  raniioi  be  bo. 
Ptopoaitions  bitherto  found  true  in 
every  observed  instanoe  may  yet  be 
ito  neccBBary  consequence  of  laws  of 
ir  o£  ultimate  uiiif  ormitieB, 


I,  be  falBB  beyi 
of  aotnal  obflervatiou  :  still  more  evi- 
dently must  this  be  the  cane  with  pru- 
pOBitiuna  which  are  only  true  in  a  mere 
majority  of  the  observed  instanoeB. 

There  ib  gome  ditfeccnce,  however, 
in  the  degree  of  certainty  of  the  pro- 
poBition,  Mont  A  are  B,  according  an 
that  i^iQitiniate  gaueialiaaClon  com- 
prJKs  the  whole  of  our  knowledge  of 
the  Embject  or  not.  Suppose,  first, 
that  the  former  ia  the  caae.  We 
know  only  that  moat  A  are  B,  not 
why  they  are  so,  nor  in  what  respect 
th*»e  whioh  ore,  differ  from  those 
which  are  not.  How  then  did  we 
learn  that  moBt  A  are  Bf     Precisely 


raid 


have  learnt,  had  such  happened 
the  fact,  that  all  A  are  B.  We  col- 
lected a  number  of  inatanoes  Bufllcient 
to  eliminate  chance,  and  having  done 
so,  compared  the  number  of  instancea 
in  the  affirmative  with  the  number  in 
the  negative.  The  result,  like  other 
unresolved  derivative  lawa.  con  be 
relied  on  aulely  within  the  limits  not 
only  of  place  and  time,  but  also  of 
uircumstance,  under  which  ita  truth 
has  been  actually  observed  ;  for  aa 
we  are  suppoaed  to  be  ignorant  of 
the  causes  which  moke  the  propoei- 
tion  true,  we  cannut  tell  in  what 
might 


guished  fj 


probably  be  (uuiid  1 
Englishmen,  Frenchmen,  Germans, 
North  Americans,  and  ao  forth  ;  but 
if  on  this  evidence  alone  we  extended 
the  osaerbion  to  Orientals,  we  ahonid 
step  beyond  the  limita,  not  only  of 
place  but  of  oircurostancu,  within 
wbicb  the  fact  had  been  observed, 
and  should  let  in  poaaibilitiea  of  the 
abaence  of  the  determining  causes,  or 
the  presence  of  counteracting  ones, 
which  might  be  fatal  to  the  approxi- 
mate generalisation. 

In  the  case  where  the  approximate 
proposition  is  not  the  ultimatum  of 
our  scientilio  knowledge,  but  only  the 
moat  available  form  of  it  for  practical 
guidance ;  where  we  know,  not  only 
tbat  most  A  have  the  attribute  B, 
but  alao  the  causes  of  B,  or  some 
properties  by  which  the  portion  of  A 
which  has  that  attribute  M  diatiu- 
the  portion  which  boa 
rather  more  favourably 
aitiuated  tbon  in  the  preceding  case. 
For  we  have  now  a  double  mode  of 
OGcert^ning  whether  it  be  true  that 
moat  A  are  B ;  the  direct  mode,  as 
before,  and  an  indirect  one,  that  of 
examining  whether  the  propoaitioii 
admita  of  being  deduced  from  the 
known  cauae,  or  from  any  known 
criterion,  of  B.  Let  the  question,  for 
example,  be  whether  moat  Scotchineii 
can  readT  We  may  not  have  ob- 
served or  received  the  teBtiraony  of 
others  respecting  a  sufficient  number 
and  variety  of  Scotchmen  to  ascertun 
this  fact ;  but  when  we  consider  that 
tlie  cause  of  being  able  to  read  is  the 
having  been  tauj'ht  it,  another  mode 
of  determining  the  question  presents 
itself,  namely,  by  inquiring  whether 
moat  Scotchmen  have  been  aunt  to 
schools  where  reading  is  etitectually 
taught.     Of  theau  two  modes,  aome- 

the  mote  available,  lu  aome  cases,  tbe 
frequency  of  the  effect  ia  the  more 
accessible  to  that  extensive  and  varied 
observation  whioh  \a  vuiia^ttwiaSSiK, 
to  the  ealB.\AuAiaien.t  lA  usi  iras^iiiE'^ 
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liiw  ;  at  other  tlmefl,  the  frfiqnetiBy  v£ 
tliH  caaseB,  or  uf  sume  oillaters!  iu- 
dioaticms.  It  com  monl}i  happens  that 
neither  is  Buaoeptible  of  so  Batisfaotory 
an  induotiun  aa  uuuld  be  deaired,  and 
that  the  grtiimds  uu  which  the  oon- 
cIiifliuQ  ia  received  Bra  uompuunded  of 
Iwth.  Thus  a  person  may  beliavB 
that  muat  Scotchmen  can  read,  be- 
cause, BO  far  as  biB  infonnutioa  ex- 
tends, most  Scotchmen  liavs  been 
Bent  to  school,  and  moat  Sootch 
hdIiouIb  teach  reading  effeetually  ;  and 
hIho  becausB  moat  of  the  Scotchmen 
whom  ha  has  known  or  heard  of 
could  read;  though  neither  of  theau 
two  Beta  of  ob^ervatitma  may  by 
itself  fuim  the  necessary  conditioiia 
uf  extent  and  variety. 

Although  the  approximate  gene- 
ralii^ation  may  in  moat  caees  be  indis- 
peowble  for  our  guidance,  even  when 

mark,  of  the  attributo  predicated  ; 
it  needs  hardly  be  observed  that  we 
may  olwayii  replace  the  unt'crtain  in- 
dication by  a  certain  one,  in  any  case 
in  which  we  can  actiully  recognise 
the  cxiatence  of  the  cause  ur  mark:. 
Far  example,  an  asaertton  ia  made  by 
a  witness,  and  the  qneetiouis  whether 
to  believe  it.  If  we  do  not  look  to 
any  of  the  Individual  circumstances 
of  the  case,  we  have  nothing  to  direct 
na  but  the  approximate  generalisa- 
tion that  truth  is  more  common  tban 
falsehood,  or,  in  other  words,  that 
moat  persona,  on  most  occasions,  speak 
truth.  But  if  wo  conaider  in  what 
ciraumstances  the  cases  where  truth 
is  spoken  differ  from  those  in  which 
it  ia  not,  na  find,  for  instance,  the 
foUowing  I  the  witneat^a  being  an 
honest  person  or  not ;  his  being  an 
accurate  obaerver  or  not ;  hia  having 
an  interest  to  serve  in  the  matter  ur 
not.  Now,  not  only  may  we  be  able 
to  obtain  other  approximate  gene- 
lulisations  respecting  the  degree  of 
frequency  of  these  various  posaibili- 
ties,  but  we  may  know  which  of  them 
ia  positively  realised  in  the  individual 
case.     That  the  witncsa  has  or  has 


know  directly,  and  the  other  i 
pointB  indirectly,  bymi?anscf  marks  ;  ' 
au,  for  example,  from  his  conduct  on 
some  former  oucaHJou,  or  from  his  re- 
putation, wh^ch,  though  a  very  un- 
certain mark,  aSorda  an  approximate 
generalisation,  (as,  for  instance,  Mont 
peraotia  who  are  believed  to  be  hulieat 
by  those  with  whom  they  have  had 
frequent  dealings  are  really  so,)  which 
appcoachea  nearer  to  an  universal 
troth  than  the  approximate  geueml 
propoaitiun  with  which  we  aet  out, 
viz.,  Muat  persons  on  moat  oocaaioaa 
speak  truth. 

As  it  seeiuB  unneccftsary  to  dwell 
further  on  the  question  of  the  evi- 
dence of  approximate  generalisations, 
we  shall  pmceed  to  a  not  less  im- 
portant topic,  that  of  the  cautions  to 
bo  observed  in  afguiug  from  these 
incompletely  universal  proposiUona  to 
particular  cases. 

g  S.  So  far  aa  i-egardg  the  direct 
applicatiun  of  an  approxiuutte  gene- 
ralisation  to  an  individual  instance, 
this  question  preaenCa  no  difficulty. 
If  the  proposition,  Most  A  are  IS,  hoa 
bBeneatabiishedjby  a  auffioient  (nduo- 
tion,  ae  an  empirloal  law,  wQ  may 
conclude  that  any  partionlar  A  is  B 
with  a  probability  proportioned  to 
the  preponderance  of  the  niunber  of 
af6rmative  inatances  over  the  number 
of  tincepbiona.  If  It  has  been  found 
practicable  to  attain  numerical  pre- 
cisian in  the  data,  a  corresponding 
degree  of  precision  may  be  given  to 
the  evaluation  of  the  chances  of  errot 
in  the  conclusion.  IE  it  can  be  estab- 
lished as  an  em[Mrical  law  that  nine 
out  of  every  ten  A  are  B,  there  will  be 


that  any  A  not  individually  known 
to  us  ia  a  B ;  but  tliia,  of  course, 
holds  only  within  the  limits  of  time, 
place,  and  circumstance  embraced  in 
the  obaervationa,  and  thareforo  ew 
not  be  counted  on  for  any  sub-nlan 
or  variety  of  A  (or  for  A  in  any  wt 
:temal  ciroumBtancea)  which 
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by  thu  propOBitioQ,  Kine  out  oE  every 
ten  A  ate  H,  only  in  cues  o!  wliicli 
we  know  tiuthing  except  that  they 
fall  within  the  claaa  A.  For  if  we 
know  of  any  particular  instaitca  i. 


veiage  stcuok 
whule  genuB,  from  which  the  average 
corresponding  to  that  npecics  alona 
nould,  in  all  probability,  materially 
differ.  And  eo  if  i^  Lnateiul  of  being 
n  particmloT  nort  of  initance,  is  an 
inBtanoe  known  to  be  under  tbe  in- 
fluence of  a  pBrticular  Bet  of  ciruum- 
BtanoeB,  the  preBumption  drawn  from 
the  niimerieal  propurtions  in  the  whelo 
genua  would  probably,  in  s\ich  acaae, 
only  miblead.  A  general  aremge 
shonld  only  be  applied  to  casea  which 
are  neither  known  nnr  con  be  pre- 
Mimad  to  be  other  than  average  eaues. 
^ch  averageB,  tharefere,  ate  aan- 
■monly  of  little  nse  for  the  practical 
guidanoe  of  any  affairs  but  thone 
which  cunoam  large  numbers.  Tables 
of  the  chancea  of  lifs  are  UBefuI  to  in- 
surance ofHeeB,  but  they  go  a  very 
little  way  tiwards  informing  any  one 
of  the  chances  of  hJH  own  life,  or  any 
other  life  in  which  he  is  intereatiid, 
since  almost  every  life  is  either  bettei' 
or  worse  than  the  average.  Such 
averages  can  only  bo  considered  as 
Bupplying  the  first  term  in  a  Beriea  of 
appcoximntions,  the  aubsequeiit  terms 
proceeding  on  an  appreciation  of  the 


§6.  From  the  application  of  asingle 
approximate  generalisation  to  iiiiii- 
yidual  cases,  we  proceed  to  the  appli- 
cation of  two  or  more  of  them  together 
tn  the  name  case. 

When  a  judgment  applied  to  an 
individual  instance  ia  grounded  on 
two  approilmate  generaluati  on  a  taken 
in  conjunction,  the  propoaitiona  may 
co-operate  towards  ths  result  in  t~  ~ 
different  ways.  In  the  one,  eauh  pi 
peition  is  separately  applicable 
the  case  in  hand,  nnd  cnir  object 


ig  them  in  to  glv. 


othe( 


that  particular  ease  the 
dduble  probability  arising  from  the 
two  propoaitions  separately.  This 
may  be  called  joining  two  probabili- 
ties by  way  of  Addition ;  and  the 
result  is  a  probability  greater  than 
either.  The  other  mode  ie,  when  only 
one  of  the  propositions  is  directly  ap- 
plicable to  the  case,  the  second  being 
only  applicable  to  it  bj  virtue  of  tbe 
application  of  the  first.  ThiB  is  join- 
ing two  probabilities  by  way  of  Batio- 
dnation  or  Deduction  ;  the  result  of 
whioh  if  alesB  probability  than  either. 
The  type  of  the  first  nrguiiient  is, 
Moat  A  are  B  ;  mofit  0  are  K  ;  this 
thing  is  both  an  A  and  a  C  ;  there- 
fore it  is  jirolinbly  n  B.  Tbe  type  of 
the  secoDd  is,  Must  A  are  B  ;  most 
C  are  A  ;  this  ia  a  C  ;  therefore  it  is 

Erobably  au  A,  therefore  It  is  pro- 
ably  a  B.  The  first  Is  exemplified 
when  we  prove  a  fact  by  the  teatl- 
mony  of  two  inioonuected  witneraen  ; 
the  Eccond,  when  we  nddooe  only  the 
testimony  of  one  witness  that  he  has 
heard  the  thing  oaaerted  by  another. 
Or  again,  in  the  fiist  mode  it  may  bs 
argued  that  ths  accTUed  committed 
the  crime  becauae  he  concealed  him- 
Eelf,  and  becauBo  hia  clothes  were 
stained  with  blood ;  in  tbe  second, 
that  he  ei>nmiitted  it  becauBc  ho 
washed  or  deatroyed  his  clothes, 
which  IB  supposed  to  tender  it  pro- 
bable that  they  wer^  atahied  with 
blood.  laatead  of  only  two  linkt,  as 
In  these  instances,  we  may  suppose 
chains  of  any  length.  A  chain  of  tliu 
former  kind  was  termed  by  Bentham  • 
nself-coPTohorative  chain  of  evidence; 
the  second,  a  self -liilirniatjve  chain, 
approximate  generatisations 


bftbilities  laid  down  in  a  former  chap- 
ter, in  what  manner  eaeh  of  them 
adds  to  the  probability  of  a  oondluaiau 
which  has  the  warrant  of  tliem  alL 

If,  on  an  average,  two  of  every 
three  As  are  Bs,  and  threo  of  every 
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four  Ca  are  Bs,  t!ic  pl'obahlity  that 
something  which  in  bcith  an  A  and  a 
C  is  »  13.  will  Iw  more  than  two 
in  three,  or  than  three  in  fonr.  Of 
every  twelve  things  which  are  Ab,  all 
except  fiHir  are  Bs  by  the  Buppoeitioii ; 
audit  the  whole  twelve,  and  conee- 
Hequently  those  four,  have  the  char- 
neCen  of  C  tilcewise,  three  oF  these 
will  bo  Ba  on  thsit  groumL  There- 
fwe,  out  of  twelve  which  are  both 
Aa  and  Ca,  eleveii  ate  Bs.  To  state 
the  argument  in  another  way  :  a  thing 
which  is  both  sn  A  and  a  C,  but 
which  ia  not  a  B,  is  found  in  nnlyone 
of  three  Bectiona  of  the  ctoai  A,  and 
in  only  one  of  four  Bectiona  of  the 
olaa  C ;  but  this  fourth  uf  C  bein^ 
spread  over  the  whole  of  A  inijis- 
eriininately,  only  one-third  part  of  it 
(or  one-twelfth  of  the  whole  number) 
belonm  to  the  third  auotion  of  A 
therefore  a  thing  which  is  not  a  I 
(iccuFB  only  once  among  twelve  things 
which  are  both  As  and  Cs.  The  ni 
gument  would,  in  tlio  language  t 
the  dootrine  of  chancei.  bo  thaa  ei 
prea«ed  :  the  chance  that  an  A  is  nc 
n  B  is  1,  the  chance  that  a  C  ia  not 
Bail  hence  if  the  thing  be  both  a 
A  and  a  C,  the  chance  is  1  of  }  ^  ji,. 


-iond.    TUfl  r 

-^ jtMttlnBDUt 

lioUows.    tlthatlilnij 


which  la  both  ai 


wblcb 


mid  A  C.  <i 


lYory  Ihrloe,  and  hl .._  . 

■— ■  ■--■■  i.-i-.[  true  oigbt  timi 
UIU  KID  «duuud  bdlug  tniQ  B 
BTcry  elfilit.  ud  cmuBqueDtly 
thuu  elgbt :  both  facta  wlU  1 

t,  nlthougli  it  Is  buth  an  A  an 

oncD  lu  flvBry  thrice,  and  aomfithing  elsa 

limea.    Tho  (onnor  being  Hue  (o— -' 


iinrntWe  probnULmoa, 
I  had  pnviouat;  nmi 


In  this  computaticn  it  i 
supposed  that  the  probabilities  ariaing 
f  nnn  A  and  C  are  indeiiendent  of  aacll 
other.     There  must  not  be  any  such 

sction   between  A  and    0,   that 

L  a  thing  belongs  to  tl 


intuita  a  fallAC;, 

Sotor  arguea.  Hut  the  taet  of  A'l 
la  tFU«  right  limas  iti  tmlt^, 

id  cunaoqueiitly  mix  tlmu  iu  tlioae 
-'■'-  "--ita  thmfore  ani  t™e  only 
lery  tnslie.  That  Is,  ha 
HiDoIiidea  that  baciui-e  amone  Aa  t&km 
iidjBcrlmiUAtely  dllIjt  sl^t  out  of  tvalva 
m  Ba  and  the  remaining  four  are  not,  U 
oiiat  aquull;  bald  that  (<nir  out  ol  twalva 


li^t:  both  la 


one  tbruss  nbiob  «ra  h^j 


hoa  both  cbonr 


nai  a  unnr  which 
iiK  J^  B  la  loaallkoly 

ibj  actor  (aa  lua  bgon  noutel;  ro- 
byojiotbcr  cDrreBpondeiit)  ai^lca 
problem    imder  ccnsldentun]   a 


erol  tb 


are  Ca,  how  nuu^  Bl 

\  Ilia  rvaaoniDvwnM 
For  the  Ba  tLat  am 
I:  bu  fowor  than  slthec 
:>F  tho  11a  that  an  O, 
1  abals 


ra  ill  the  raUa  dt 
n  Iho  p    ■  ■ 


„  _.  iro  bulh  Aa  and  Ca, 

biit  how  mui;  tbliiKs  ttaut  nre  both  Aa  and 
Ca  are  Ba,  It  fa  evident  thi^t  among  lh«v 
the  nroportion  of  Ba  mnat  be  not  l«a,  but 
croalar,  than  among  thinga  which  are  onl y 

Tho  true  tbeury  of  tlio  chaiicea  la  boat 
(oimd  by  going  baulc  to  tlie  anieiitfGf 
gxounda  on  which  the  propmtlona  reat. 
Tho  dogree  of  frequoucy  of  a  cfqocidaneo 
dependa  on,  mid  la  a  mmsure  of,  tba  fro* 
queucy,  combined  with  the  elficaey.  of  the 
cauaea  In  oponttlon  that  are  (sToaraUa 
to  It.  II  out  of  eveiy  twoWa  Aa  taken  la- 
dtacrlminataly  eight  are  Ba  and  four  ore 
not  It  is  ImpUed  that  tharo  ara  cubbM 


fliidfi^lu 


It  will  therefure  belong  to  the  other, 
or  even  have  a  greater  chance  of 
doing  so.  Otherwise  the  not-Bs  which 
are  Cs  may  be,  moHt  or  even  all  of 
them,  identical  with  tbs  not-Ba  which 
are  Ah  ;  in  which  lost  case  the  proba- 
bility ariaitij;  from  A  aud  C  together 
will  be  no  gnaiter  ChaD  tha' 
frum  A  alone. 

When  approximate  geaeralieatloDa 
are  joined  together  in  the  other  mode, 
that  of  deduction,  the  degree  of  ur 
Lability  oE  the  inference,  iniitead  of 
itiereiuing:,  ditniniuhea  at 
ITriiiii  two  such  premises  as  Most  A 
aroB,  MostB. 
oeJiainty  conclude  that  even  a  eingle 
A  is  C  ;  for  the  wholti  of  the  portion 
of  A  whieb  in  any  way  falls  under  B 
may  perhapfi  be  comprised  in  the 
oeptioiLol  part  of  it.  Still,  the 
propoaitioDB  in  nuestion  afford  an 
preoiable  probability  that  any  given 
AisC,  provided  the  average  on  wbicb 
tlui  second  proposition  ie  grounded 
was  taken  fairly  with  reference  to 
the  Erst ;  provided  the  proposition, 
ftfoBt  B  are  C,  woa  arrived  at  in  a 
manner  leaving  do  suspicion  that  the 
probability  arising  from  it  is  other- 
wisa  than  fiurly  distributed  over 
the  section  of  B  which  belongs  to 
A.  Fur  though  the  inHCnnces  which 
■re  A  mag  be  all  in  the  minority, 
they  may  also  be  all  In  the  majo- 
rity ;  and  the  one  possibility  is  to 
be  set  against  the  other.  Oo  the 
whole,  the  probability  arising  from 
the  two  propositions  taten  together 
wQl  be  correctly  measured  by  the 
probability   arising    from    tht 


from  the  other.  If  nine  out  of  ten 
Swedes  liave  light  hair,  and  eight  out 
of  nine  inhabitants  of  Stockholm  are 
Swedes,  the  probability  arising  from 
these  two  propoaitiona,  that  any  given 
inhabitant  of  Stuclcliolm  is  hght- 
haired,  will  amount  to  eight  in  ten  : 
though  it  is  rigoroiwly  possible  that 
the  whole  Swedish  population  of 
Stockholm  might  belong  to  that  tenth 
seetiou  of  the  people  of  Sweden  who 
are  an  exception  tu  the  rest 

If  the  premises  ate  known  tn  be 
true  not  cj  a  bare  majority,  but  of 
nearly  the  whole,  of  their  respectlTe 
subjects,  we  may  go  on  joining  one 
such  proposition  to  another  for  several 
steps,  before  we  reach  a  conclosion 
not  presumably  true  even  of  a  ma- 
jority. The  error  of  the  condunion 
will  amount  to  the  aggr(^at«  irf  the 
errors  of  all  the  premises.  Let  the 
proposition,  Moat  A  are  B,  be  true 
of  nine  in  ten  ;  Most  B  ara  C,  of 
elt;ht  in  nine  ;  then  not  only  will  one 
A  in  ten  not  be  C,  because  not  B, 
but  even  of  the  nine-tenths  which  are 
B,  only  eight-ninths  will  be  C  :  that 
ia,  the  caeea  of  A  which  are  C  will  ba 
™lr  S  of  A.  O'  four-fifths.  Let  us 
add.  Most  C  are  D,  and  suppone 


thistc 


rue  of  SI 


[  that  a 


ismg 


nre  boUi  As  and^^The  whole  U 


tn^a< 


I,  Uis  other  hi 


eight ;  the  proportion  of  A  which  ia 
D  wiU  be  only  i  of  J  of  A.  Or  A- 
Thus  the  probability  progressively 
dwindles.  The  experience,  however, 
on  which  our  approximate  generalioa' 
tioDs  are  grounded  has  so  rarely  been 
subjected  to,  or  admits  of,  accurate 
numerical  estimation,  that  we  cannot 
in  genera!  apply  any  measurement  to 
the  diminution  of  probability  which 
takes  pines  at  each  illation,  bait  must 
be  content  with  remembering  that  it 
does  diminish  at  every  step,  and  un- 
less the  premises  approach  very  nearly 
imleed  to  being  universally  true,  the 
conclusion  after  a  very  few  steps  is 
worth  nothing.  A  hearsay  of  a  hear- 
say, or  an  argument  from  presumptive 
evidence  depending  not  on  immediate 
marks  but  oo  marks  of  marks,  ia 
worthless  at  a  very  few  removes  from 
the  Erst  stage. 


394  OTDTT) 

i  J.  There  lire,  boweTer,  two  ciisbh 
la  which  ittasouitigB  dependiug  ou 
^proximata  gBneriilisatiana  ma;  be 
twried  to  any  length  wB  plenso  with 
M  muoh  awunuice,  and  are  ae  strictly 
BclentiSe,  aa  if  they  were  cinnptned  of 
ludversal  UwB  of  naturs.  But  these 
oases  are  exoeptiuoB  of  the  sort  which 
are  currectlj'  naid  to  prove  the  rule. 
The  Hpproximati]  generuliaatioiu  are 
as  BiiitablB,  io  the  cases  in  queatioii, 
for  purposes  of  ratiocination,  aa  if 
thi!!y  wera  complete  generalisationx, 
because  they  ure  capablB  of  heiag 
traosfanned  into  complete  generaUsa- 
tioDS  exactly  equivalent 
-  First ;  If  the  approximate  gene- 
ralisation is  of  the  ulaxn  in  which  our 
reason  for  stopping  At  thd  appruKima- 
tion  is  not  the  impoaaibility,  but  only 
the  inconvenience,  of  going  farthuir  i 
if  we  axe  cognisant  of  the  charauter 
which  distingnishes  the  cases  that 
accord  with  the  generaUaotion  from 
bhoBS  which  axa  exceptions  to  it,  vb 
may  then  Bnhstitats  for  the  approxi- 
mate proposicion  an  universal  pro- 
poaition  with  a  proviso.  The  pro- 
position, Moat  peraims  who  have  iin  - 
contnilled  power  employ  it  ill,  is  a 
genenkllBatiun  of  this  claai,  tuid  may 
lie  transforraed  into  the  following  ; — 
All  persons  who  have  uncontrolled 
power  employ  it  ill,  provided  they  are 
not  persons  of  nnuBuiil  strength  of  judg- 
uient  and  rectitttde  of  purpose.  The 
proposition,  caciying  the  hypothesiB 
or  proviso  witli  it,  may  then  be  dealt 
with  no  longer  as  an  appFoKimnte,  but 
as  an  universal  proposition ;  and  to 
whatever  nnmber  of  steps  the  reason- 
ing may  reach,  the  hypntheais,  being 
carried  forward  to  the  conclusion,  will 
eiootly  inillcate  how  far  that  con- 
clusion is  from  being  applicable  uni- 
versally. If  in  the  course  of  the  argu- 
ment other  approximate  generalisa- 
tlonB  are  intniduced,  each  of  them 
being  in  lihe  manner  expressed  as  an 
universal  proposition  with  a  condition 
nimeiLed,  the  sum  of  all  the  conditions 
will  appear  at  the  end  as  the  sum  of 
all  the  errors  which  afFect  the  «in- 
dusioii.    Thus,  tothi-iinj)«e.ition'ilst 


cited  let  us  add  the  foliowing :— All 
absolute  monarchs  havo  itncontrolled 
power,  unless  theirposition  la  such  that 
they  need  the  ncti™  support  of  llteir 
subjects  (as  was  the  case  with  Qtieea 
Elicabeth,  Prederick  of  Pmsila,  and 
others).  Combining  these  two  pTi>< 
positions,  we  can  deduce  from  them 
au  universal  conclusion,  whioh  will 
ba  subject  to  both  the  hypotheses  in 
the  premises  ;  All  absolute  monarctui 
employ  their  power  ill,  unless  Iheit 
position  makes  them  need  the  aotivs 
support  of  their  subjectfi,  or  unless 
they  are  perHona  of  unusual  strength 
of  jiide;ment  and  rectitude  of  purpose. 
It  is  of  no  consequence  how  rapidly 
the  errora  in  our  premiaeH  Hiscumulate, 
if  we  are  able  in  this  manner  to  record 
each  error,  and  keep  an  account  of 
the  aggregate  sa  it  sweDs  up. 

Secondly  :  There  is  a  osEse  in  which 
approximate  propositions,  even  with-- 
out  our  taking  note  of  tlie  condi- 
tions under  which  they  are  not  t 
of  individual  oases,  are  yet,  for  ' 
purposes  of  science,  univertal  on  , 
namely,  in  the  inquiries  which  relats 
to  the  properties  not  of  individuals, 
but  of  multitudes.  The  principal  of 
these  is  the  science  of  politics,  or  of 
human  society.  This  snienoe  is  prind- 
pally  concerned  with  the  actions  nut 
of  solitary  individuals,  but  of  masses ; 
with  the  fortunes  not  of  single  per- 
flims,  but  of  communities,  i'or  the 
statesman,  therefore.  It  is  generally 
enough  to  know  that  molt  persons  act 
or  are  acted  upon  in  a  particular  way, 
since  his  speculations  and  his  practi- 
cal u-ranguments  refer  almost  ex- 
clusively to  cRses  in  which  the  whole 
community,  or  some  large  portion  of 
it,  IB  acted  upon  at  once,  and  in  which, 
therefore,  what  is  done  or  felt  by  moif 
persons  determines  the  result  pro- 
duced by  or  npon  the  body  at  luga 
He  can  get  on  well  enough  With  ap- 
proximate generalisations  on  humaa 
nature,  since  what  is  true  approxi- 
mately of  all  individoala  is  true  ab- 
solutely of  alt  masses.  And  even 
when  thu  openttioua  of  indi  vidual  m 
have  a  purt  to  play  in  his  deductions, 
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iw  wh^n  he  U  vesBOning  of  kings,  or 
(ithiir  Biogld  rulers,  itlill,  us  be  is  pro- 
viding for  indoHnitB  duration,  involv- 
ing mi  iudtfinite  BuccesEsion  of  suoh 
individukls,  ho  muKt  in  genural  both 
leasun  and  aot  as  if  what  is  tnio  of 
moat  peraona  were  true  of  olL 

Tlie  two  kjuda  of  coQHidcratioa 
aboYO  ndduced  ara  a.  suificient  refu- 
tation of  the  popular  error,  that 
spmuIattonB  on  Hociet/  and  govem- 
ment,  aa  resting  on  merely  probable 
evidence,  must  be  inferior  in  Ccr- 
taintf  and  eoientilia  acctiraoy  to  the 
concliisiong  of  what  are  c^led  the 
exact  Bdeiioes,  and  lesa  to  be  relied 
on  in  'practice^  There  are  reaaone 
enough  why  tha  moml  sciences  must 
Teinbin  inferior  to  at  teast  the  more 
perfect  of  the  phyeicai  :  why  the  laws 
of  their  more  comphcated  phenDmena 
cannot  be  bo  completely  deciphered, 
nor  the  phenomena  predicted  vith 
tba  same  degree  of  aseumnce.  But 
though  we  cannot  attain  to  so  many 
truths,  there  ia  no  reason  that  thoiw 
WB  con  attaia  should  deserve  less  re- 
liance, or  have  leas  of  a  Rcientitia 
character.  OE  this  topic,  however,  I 
ahttll  treat  more  systeniatically  in  the 
Guududing  Book,  to  which  place  any 
further  ooDHideration  of  it  moat  bs 
dsf erred. 


CHAPTEK  XXIV, 


9  1.  In  the  First  Bonk  we  found 
that  all  the  aasertians  which  can  be 
conveyed  by  laugaage  express  some 
one  or  more  of  five  different  things  : 
Eiisteuce  ;  Order  in  Place ;  Order  in 
Time ;  Caueation ;  and  Eesembluice.* 
Of  these,  Causation,  in  our  view  of 
the  subject,  not  being  fundamentally 
different  from  Order  in  Time,  the  flva 
Bpecita  of  poaaiblo  aaaertions  are  re- 
duced to  four.  The  propositions 
which  affirm  Order  in  Time,  in  either 
of  its  two  luodei,  Co-iudsteDce  and 
Succession,  have  formed,  thus  far,  the 
•object  of  the  present  Book,      And 


we  have  now  concluded  tha  mposi- 
tion,  BO  far  as  it  falls  within  the  limits 
gasignsd  to  this  work,  of  the  n 
of  the  evidence  on  which  these  pru- 
positions  FSBt,   aqd   tiie  proces 
investigation  by  Vbich  they  a 
certuned  and  proved.    There  rE 
ChrCB    classes    of    facts :    ExiBtence, 
Order  in   Place,  and  Resemblance ; 
in  regard  to  which  the  same  gues' 
tiona  are  now  to  ho  rcaolved. 

Regarding  the  firet  of  these,  very 
little  needs  be  said.  Exiatence  in 
general  is  a  subject  not  for  our 
Bcience,  but  for  metaphysioa.  To  de- 
termine what  things  can  be  recog- 
nised as  really  eiiatirig,  independently 
of  out  own  sensible  or  other  impres- 
sionB,  and  iq  what  meaning  the 
term  is,  in  that  case,  predicated  of 
them,  belongs  to  the  constderation 
of  "Thinga  in  thomaelvea,"  from 
which,  thronghont  this  work,  we 
have  as  much  as  possible  kept  aloof. 
Eiiitence,  ao  far  as  Logic  Is  cun- 
eemed  about  it,  has  reference  only 
to  phenomena  ;  to  actual  or  possible 
atstea  of  external  or  internal  con- 
BCioDsneBB,  in  ouraelves  or  others. 
Feelings  of  aenaitive  beings,  or  pos- 
aibilities  of  having  such  feelings,  are 
the  only  things  the  eiiatencs  of 
which  can  be  a  aubject  of  logical 
induction,  because  the  only  things  of 
which  the  existence  in  individiial  cases 
can  be  a  aubject  of  experience. 

It  is  true  that  a  thing  Is  aaid  by  us 
to  exist  oven  when  it  ia  absent,  and 
therefore  ia  not  and  cannot  be  per- 
ceived. But  even  then,  iCa  eKiateiice 
is  to  ns  only  another  word  for  our 
conviction  that  we  should  pei'ceive  it 
on  a  certain  suppusttion,  namely,  if 
we  -were  in  the  needful  circumatuioes 
of  time  and  place,  and  endowed  with 
the  needful  perfection  of  organs.  My 
belief  that  the  Emperor  of  China 
exists,  ia  simply  my  belief  that  if 
I  wGro  tTBUaported  to  the  imperial 
palace  or  some  other  locality  in  Pekin, 
I  should  see  him.  My  belief  that 
JuiiuB  Cffisar  exlated,  is  niv  belief 
that  1  should  have  aeen  him  if  I  bvk 
been  vrw^ent  w  XW.  ftc\A  i-^  "¥V^w^^•.^, 


orinthesonate-hoUBeatRoniB.  When 
I  beliove  that  stars  exist  beyoud  the 
utmost  range  of  m;  vision,  though 
(ksaietad  by  the  mcirt  powerful  tele- 
BBopsa  yet  inventcii,  uiy  belief,  phiio- 
tiriphjcally  expresBod,  ia,  that  \>'ith  Btill 
better  lele«oope«,  if  such  existud,  I 
Oould  see  them,  or  that  the;  may  be 
perceived  by  beings  leas  remote  from 
them  in  space,  or  whose  oapacities  of 
peiception  are  superior  to  mine. 

The  existence,  therefore,  of  a  pheno- 
menon ia  but  another  word  tor  ita 
laeing  perceived,  or  for  the  infeirEd 
puasibility  of  pecceiTing  it.  When 
the  phenomenon  ia  within  the  range 
of  present  obaervation,  by  present  ob- 
servation we  assure  ouraalvea  of  ita 
existence ;  when  it  i^  beyond  that 
range,  and  in  therefore  said  t«  be 
ab«eDt,  we  infer  its  existence  from 
tnorka  or  evidences.  But  what  can 
these  evidenCBs  be?  Other  pheuo- 
inena,  nnoertained  by  induction  to  be 
connected  with  tbe  given  phenomu. 
non,  either  in  the  way  of  aucceasion 
or  Ol  co-existence.  The  simple  exiat- 
ence,  therefore,  of  an  individual  pheno- 
menon, when  nut  directly  perceived, 
is  inferred  from  some  inductive  law 
of  Buccetision  or  co-existence,  and  if 
consequently  not  amenable  to  any 
pecoliar  inductive  principles.  Wt 
prove  the  existence  of  a  thing  bj 
proving  that  it  is  connected  by  suc- 
cession or  co-exiatence  with  somf 
known  thing. 

Witfa  respect  to  general  proposi- 
tions of  this  class,  that  is,  which 
affirm  the  bars  fact  of  existence,  they 
have  a  peculiarity  which  renders  the 
logical  treatment  of  them  a  very 
easy  matter ;  they  are  generalisa- 
tions which  are  sufficiently  pi 
by  a  single  instance.  That  ghosts, 
or  unicorns,  or  sea-serpents  exist, 
would  be  f\^y  established  if  it  could 
be  ascertained  positively  that 
things  had  been  even  once 
Whatever  has  once  happened  is  , 
able  of  happening  again  ;  the  only 
questiou  tilales  to  the  conditions 
under  which  it  happens. 

So  far,  therefore,  as  relates  to  simpli 


!,  the  Inductive  Im^o  has  no 
1  untie.  And  we  may  pro- 
he  remaining  two  of  the  great 
nto  which  facts  have  been 
.  Kcseiublonoe,  and  Order  In 
Place. 

Resaniblance  and  its  opposite, 
except  in  the  esse  in  which  they  u- 
Ltme  the  names  of  Kijunlity  and  In- 
[[uality,  are  seldom  regarded  as  sub- 
jects of  science ;  they  are  supposed 
' "  '  ">ereeived  by  simple  apprehen- 
)y  merely  applying  our  senses 
cting  our  attention  to  the  two 
objects  at  once,  or  in  immediate  suc- 
ission.  And  this  stinultancous,  or 
irtually  simultaneous  application  of 
ir  faculties  to  the  two  things  which 
re  to  be  compared,  does  necessarily 
institute  the  ultimate  appeal,  wher- 
yer  such  application  ia  practicaL 
ut,  in  most  cases,  it  is  not  practi- 
cable ;  the  objects  cannot  be  brought 
so  close  together  that  the  feeling  of 
their  resemblance  (at  least  a  complete 
feeling  of  it)  directly  arises  in  the 
mind.  We  can  only  compare  each  of 
them  with  some  third  object,  capable 
of  being  transported  from  one  to  the 
other.  And  besides,  even  when  tbe 
objects  can  be  brought  into  immediate 
juxtaposition,  their  resemblance  or 
difference  is  but  imperfectly  known 
to  us,  unless  we  have  compared  them 
minutely,  port  by  part  Until  this 
has  been  done,  things  in  r^ty  vei; 
dissimilar  often  appear  iindistinguish- 
ably  alike.  Two  lines  of  very  unequal 
length  nill  appear  about  equal  when 
lying  in  different  directions ;  but 
place  them  parallel  with  their  farther 
extremities  even,  and  if  we  lotic  at 
the  nearer  extremities,  their  inequality 
becomes  a  matter  of  direct  perception. 
To  ascertain  whether,  and  in  what, 
two  phenomena  resemble  or  diSw  In 
not  always,  therefore,  so  easy  a  thin|f 
as  it  miglit  at  first  appear.  When 
the  two  cannot  be  brought  into  juxta- 
position, or  not  so  that  tha  obaervat 
is  able  to  compare  their  several  part* 
in  detail,  he  must  employ  the  indirect 
nieanM  of  leasooing  and  general  pro- 
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piisitioiis.  When  we  onnnot  bring 
two  Btraight  linea  together  to  deter- 
mine whether  they  are  eqiml,  we  do 
it  b;  tbe  physieal  aid  of  a  foot-rule 
applied  first  to  ono  and  then  to  tbe 
otber,  and  the  logical  aid  o!  the  gene- 
la!  propoBition  or  formula,  "  Thmgb 
which  are  equal  to  the  eitme  thing  are 
equal  to  one  another."  The  compori- 
Bon  of  two  things  through  the  inter- 
VKition  of  a  third  thing,  when  their 
direct  couipariBon  is  imposBible,  is  the 
appropriate  scientifie  process  for  as- 
certaining reaemhlancea  and  disainii- 
larities,  and  is  tbe  sum  total  of  what 
Logic  had  to  teacli  on  tlie  subjoot. 

An  nndue  extension  of  this  remark 
induced  Locke  to  contiider  resxoning 
itself  as  nothing  but  the  eompariaon 
of  two  ideas  through  the  medium  of  a 
third,  and  knowledge  aa  the  percep- 
tion of  the  agreement  or  disngree- 
ment  of  two  ideas  :  doctrines  which 
the  Condillac  school  blindly  adopted, 
withont  the  qualiGcatians  and  dis- 
tinctions with  which  thej  were  atu- 
dioufily  guarded  bj  their  illuatrious 
author.  Where,  indeed,  the  agree- 
tnent  or  diHagreement  (otherwise 
called  resemblance  or  disimilaritrf) 
of  any  two  things  is  the  very  nuitter 
to  be  determined,  as  is  the  case  par- 
ticularly in  the  acionces  of  quantity 
and  Bitonaion  ;  there,  the  proooaa  by 
which  a  solution,  if  not  attainable  by 
direct  perception,  must  be  indirect!}' 
sought,  consiats  in  comparing  these 
two  things  through  the  medium  of  a 
third.  But  this  is  far  from  being 
true  oE  all  inqturiea.  The  knoW' 
ledge  that  bodies  fall  to  the  ground  h 
not  a  perception  of  agreement  or  dis- 
agreement, but  of  a  seriei  of  physi- 
oal  ocaurrencea,  a  Biicceaaion  of  senso- 
tions,  Locke'a  deflnitiona  of  know- 
ledge and  of  reasoning  required  to  Ik 
limited  to  onr  kuowled;^  of,  snc 
reasoning  about  reserablances.  Nor, 
even  when  thus  restricted,  ar 
propoeitions  strictly  con«ct,  sini 
comparison  is  not  mode,  oa  he  i 
nenis,  between  tbe  ideas  of  tbi 
phenomena,  but  betwtcu  the  p 
mena  themselves.      This  loiataJiie  Ijhs 


l)een  pointed  out  in  iiii  enrlier  part  of 
intguiry,*  and  we  traced  it  to  an 
imperfect  conception  of  what  takea 
place  in  mathematics,  where  very 
iften  the  comparison  le  really  made 
etween  the  ideas,  without  any  ap- 
leal  to  the  outward  seiiKcs ;  only, 
Lowever,  because  in  mathematiea  a 
Kimpari^on  of  the  idena  ia  strictly 
equivalent  to  a  comporiBon  of  tbe 
phenomena  themselves.  Where,  aa 
in  the  case  of  numbers,  lines,  and 
figures,  our  idea  of  an  object  in  a 
oomplete  picture  of  the  obj«^  so  far 
aa  respecta  the  matter  in  hand,  ws 
»t  ooarBe,  learn  from  the  pictnre 
whatever  could  be  learnt  from  the  ob- 
:ct  itaelf  by  mere  contemplation  at  it 
i  it  exista  at  the  particular  instant 
hen  the  picture  ia  taken.  No  mere 
contemplation  of  gunpowder  would 
teach  us  that  a,  spark  would 
!  It  explode,  nor,  oonBeciuently, 
would  the  contemplation  of  the  idea 
of  gunpowder  do  ao ;  but  the  mure 
itemplation  of  a  straight  line  shows 
,t  it  cannot  enclose  a  space ;  ac- 
cordingly tbe  contemplation  of  the 
idea  of  it  will  show  the  same.  What 
:ea  place  in  matheraatica  ia  thus 
ai^mnent  that  the  eompariaon  is 
between  the  ideas  only.  It  is  alwayl^, 
either  indirectly  or  directly,  a  com- 
on  of  tbe  phenomena, 
cases  in  which  we  cannot  bring 
the  phenomena  to  the  test  of  direct 
inapectioD  at  all,  or  not  In  a  manner 
sufficiently  precine,  bnt  must  judge  of 
their  reaemblance  by  inference  from 
other  resemblances  or  dissimilarities 
more  aooeasible  to  observation,  wb  of 
course  require,  as  in  all  cases  of  ratio- 
cination, generalisations  or  fonnuIiB 
applicable  to  the  Fmbject.  We  must 
reason  from  laws  of  nature  ;  from  tlie 
uniformities  which  are  observable  in 
tbe  fact  of  likeness  or  unlikeneaa. 


§  3.  Of  these  laws  or  unlformitieB, 
rbe  most  comprebenaive  are  those 
lupplied  by  mathematics  ;  the  axioms 
lelating  to  equolity,  inequality,  and 
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I;  the  cml^  Taw*  of  KeaemblaDat 
which  require  to  be,  or  which  can  be, 
treated  apiut.  It  is  tnie  there  are 
iunumurftble  other  thpomais  which 
aflimi  rtBaniblanccH  auiong  pheno- 
tnena,  aa  that  the  aiigte  of  the  reQexion 
of  light  u  fiaal  to  its  angle  of  ind* 
deni-'e  {eiinaiity  being  merely  exact 
reBemblance  in  m&gnitude),  AgUD, 
that  the  heavealy  bodies  describe 
eijviit  areas  iq  equal  times,  and  that 
their  peiiiKJs  of  revolution  are  pro- 
portional (another  specEes  of  resem- 
blanoe)  to  the  senquiplicate  powers  of 
their  distances  from  tlie  centre  nf 
furce.  These  and  Himilar  proposltiona 
affirm  reveniblauoeB  nf  the  same  nature 
with  thiise  asserted  in  the  tlieorems 
(if  matheoiaticB ;  but  the  dutinctiun 
is,  that  the  propmitions  of  uiathema- 
ticB  ore  true  of  all  phenunnena  what- 
ever, or  at  least  witliout  dintinctiun 
of  origin,  while  the  truths  in  queatiiin 
are  afEnned  ouly  □(  special  pheuo- 
inena,  which  originate  in  a  oertain 
way  ;  and  the  equalltiea,  propocticn- 
alities,  or  other  resemblanoea  which 
exist  between  such  phanomeDa  innst 
necessarily  be  either  derived  froui, 
or  identi^  with,  the  law  of  their 
iirigin — the  law  of  oauaation  uu  whicli 
they  dept^nd.  The  quality  of  the 
areas  described  in  equid  times  by  the 
pInneU  is  derived  hum  the  laws  of 
the  causes,  and,  until  its  derivatiiin 
was  shown,  it  wae  an  eiupirioal  law. 
Tliu  equality  of  the  angles  of  reflexion 
anil  incidence  is  identical  with  the  law 
uf  the  cause  ;  for  the  cause  is  the  in- 
cidence of  a  ray  of  light  upon  a  re- 
flecting surface,  and  the  equality  in 
question  is  the  very  law  oocording  to 
which  that  cause  produces  its  effects. 
This  class,  therefore,  of  the  uniformi- 
ties of  resemblance  between  pheno- 
mena are  iuseparable,  in  fact  and  iu 
tliQUght,  from  the  laws  of  the  pro- 
duction of  thuscq  plionoinunu,  snd  the 
principles  uf  induction  applicable  to 
them  are  no  other  than  those  of  which 
wo  liftve  treated  in  the  preceding 
chapters  of  this  Book. 


It  is  otherwise  with  the  tratha  of 
mathematics.  The  laws  of  equatit] 
and  inequality  tx^tween  space*,  or  be- 
tween numbers,  hate  no  connection 
with  laws  of  causatiiHi.  That  tbe 
angle   of   refteiiou  ia   equal   to 

the  mode  of  action  nf  a  partitxilsr 
causa ;  but  that  when  two  straight 
lines  intersect  each  othei  the  oppnrita 
angles  are  equal  is  true  of  all  such 
lines  and  angles,  by  whatever  causa 
produced.  That  the  squares  of  the 
periodic  times  of  the  planets  are  pro- 
portional to  the  cubeti  of  their  dis- 
tances from  the  sun,  is  an  uniformity 
derived  from  the  laws  of  the  cansea 
(or  forces)  which  produce  tha  jdane- 
tary  motions  ;  but  that  tile  square  of 
any  number  is  four  times  the  iquBTB 
of  half  the  number  is  true,  ind^ien- 
dently.of  any  cause.  The  only  laws 
of  resemblance,  therefore,  which  wa 
are  called  upon  to  consider  indepen- 
dently of  causation  belong  to  the  pro* 
vince  of  mathematics. 

g  4.  The  same  thing  is  evident  with 
respect  to  the  only  one  remaining  of 
our  five  categories,  Order  in  Flaee. 
The  order  in  place  of  the  effects  of  a 
causa  is  (like  everything  eUe  belong- 
ing to  the  effects)  a  consequence  of 
the  laws  of  that  cause.  The  order  in 
place,  or,  oa  we  have  termed  it,  the 
collocation,  of  the  primeval  causes  is 
(as  well  as  their  resemblance)  in  each 
ini4ance  an  ultimate  fact,  in  which 
no  laws  or  uidfnrmitieB  aif  traceable. 
The  ouly  remaining  general  [wtiposi- 
tions  respecting  order  in  place,  and 
the  only  ones  which  have  nothing  to 
do  with  causation,  are  some  of  the 
truths  of  geometry  ^  laws  throuf^ 
which  we  are  able,  from  the  order  iu 
place  of  certain  points,  lines,  or  spaces, 
to  infer  the  oider  in  place  of  others 
which  are  connected  with  the  fotm^r 
in  soma  known  modei  quite  indepen- 
dently of  the  particular  nature  of 
those  points,  lines,  of  spaces,  in  my 
other  I'espect  than  position  or  magni- 
tude, as  well  as  independently  of  ibo 
pliyuica!    cause   fr<im   which,  in   any 


REMAININfl  LAWS  OF  NATURE. 


395 


parUcular  case,  theyhap^a  to  derivo* 
theic  ori^n. 

Ic  thus  appears  that  nrnthematics 
is  the  only  depaitaiBnt  of  eclence  inta 
the  inethodii  of  which  it  still  remaioB 
to  inijuiie ;  nnd  theru  in  the  lew 
necesHity  that  this  inquiry  ahmild 
oecnpj  iiB  long,  aa  we  have  iiJreii4y, 
in  the  Second  Book,  made  dineider- 
ahlo  pmgTfM  in  it  We  there  re- 
marltaj  that  the  directly  inductiva 
trutlis  of  iDathemfttio)  »re  few  in 
number,  oausistiDg  of  Ihs  axiMiia,  to- 
getliuT  with  certain  propalitioo*  con- 
uerniDQ  existence,  tacitly  involved  in 
mmtt  of  tbeao-called  definitiona.  And 
H'H  gaVD  what  appeared  concliuivd 
teiMOlls  for  affinuin(f  that  these  oci- 
gitiul  premiHeu,  from  which  tha  re- 
inajoiiig  ti'uthd  of  tlie  Bcience  ara 
deduced,  are,  m^withstanding  »U  ap- 
pearances to  the  contrary,  leaults  of 
observation  and  experience,  founded, 
iu  »hort,  on  the  evidence  of  the  HeiimB. 
That  thin){H  equal  to  thu  same  thing 
lire  equal  tn  one  another,  and  that 
two  Hti'aiglit  lines  ivhich  have  oqm 
int^fnectcd  ojia  another  continue  to 
diverge,  are  inductive  truthe,  i«st- 
iiig.  iiideeij,  like  the  law  of  univeTual 
cBUaatioQ,  only  on  induction  per  (niu- 
mcrationemtimjilKeei,  ou  the  fact  that 
they  have  been  perpetually  perceived 
to  be  true,  and  never  ddc<i  found  to 
be  false.  But,  as  we  have  Been  in  a 
recent  chapter  that  this  evidence,  in 
tlie  COBS  of  a  law  so  completely  nni- 
yenudapthelaw  of  causation,  amounts 
to  tha  fullest  proof,  so  ia  this  even 
mora  evidently  true  of  the  geneial 
propositionB  to  which  we  ore  now  ad- 
verting ;  because,  as  &  peiception  of 
their  truth,  in  any  individual  case 
whatever,  requirei  only  the  simple 
act  of  looldug  at  the  objects  in  a 
proper  position,  there  never  could 
iiavo  been  in  their  case  (what,  for  a 
long  period,  there  were  in  the  cane  of 
the  law  of  coumtion)  instanoea  which 
were  apparently,  thouirh  not  really, 
eioeptious  to  them.  Their  infallible 
truth  wan  recognised  from  the  very 
liawa  of  Hpeeulation ;  and  an  their 
extraine  fauiiliarity  uiade  it  impoe- 


sible  for  the  mitiil  to  conceive  the 
objects  under  any  other  law,  thty 
were,  and  still  are,  generally  ron- 
eidercd  its  truths  recogniKed  by  tbeic 
own  evidence  or  by  instincts 

S  S-  There  is  imnething  which 
aeema  to  require  explanation,  in  the 
fact  that  the  immenu  multitude  of 
truths  (a  multitude  still  as  far  frtim 
being  exhausted  as  ever)  compriseil 
in  the  mathematical  edences,  cui  be 
elicited  from  so  Bmall  a  number  nf 
elements^  laws.  One  sees  not,  at 
first,  how  it  is  that  there  can  be  ruolii 
for  such  an  inGnite  variety  of  triio 
propositions    on   subjects   apparently 

To  begin  with  the  wiienoe  of  num- 
ber. T^ta  elementary  or  ultimate 
tfuths  of  this  Baittux  are  the  common 
axioms  concerning  equality,  namely, 
"  Things  which  are  equal  to  the  same 
thing  are  equal  to  one  another,"  and 
"Equals  addled  to  equals  make  eqiuti 
suins,"  (no  otheraxionu  are  required,*) 
together  with  the  definitions  of  the 
various  nambetfL  I.ike  other  so-called 
definitions,  these  ore  composed  of  two 
things,  the  explanation  of  a  name  and 
the  assertion  of  a  fact :  of  which  the 
latter  alone  can  fbnn  a  first  prlndple 
or  premise  of  a  science.    The  fact 
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+  c .-  wmok  ia  ImpoAflibjD. 
This   proptrtdtion  having^  heen  dFjiLon- 

stmCe  the  folhiwing:  " If  oqiudA be  Jtiiilcd 

For  aupposa  It  to  bo  so.  Then,  dnco  A  ^  a 

and  A•^fluio  +  t.BubliMUngoqiiabfrom 
equalu,  B  =  It;  which  Is  cnntiKJ  to  Oiu 
liypolbnls. 

So  again,  it  mar  bo  proved  Uut  two 
things,  OUB  nf  which  in  eqiul  and  tlio  otber 
1  ..  .  ti.,-j  .i,i„..  — _  uneqimi  i„ 
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axauHed  in  the  definition  of  a  num- 
ber ie  a  physical  Tact.  Each  of  the 
numbers  two,  three,  four,  Ike,  deaalea 
phjBical  phenomena,  And  connotes  n 
physical  property  of  those  phenotneiia. 
Two,  fur  instance,  denotes  all  pairs  of 
things,  and  twelve  all  dozens  of  things, 
L-onnoting  what  makes  them  paim  or 
dozens ;  and  that  which  niokea  them 
so  is  something  physical ;  siiiBa  it 
cannot  be  denied  that  two  apples  are 
physically  diatinguinhable  from  three 
apples,  two  horses  from  one  home,  and 
Ko  forth;  that  tlicy  are  a.  different 
visible  and  tangible  phenomenon.  I 
um  not  undert^ng  to  say  what  the 
iliSercnca  is  ;  it  is  enough  that  there 
is  a  difference  of  which  the  eensas 
uan  take  cognisance.  And  althongh 
a  hundred  and  two  horses  are  not  bo 
easily  distinguished  from  a  hundred 
and  three,  as  two  horses  are  from  three 
— though  in  mosb  positions  the  senses 
do  not  perceive  any  difference — yet 
they  may  be  bo  placed  that  a  differ- 
ence will  he  perceptible,  or  else  we 
should  never  have  distinguished  them, 
and  given  them  differeut  uames. 
Weight  is  confessedly  a  physical  pro- 
mtty  of  things  ;  yet  small  differences 
between  great  weights  are  aa  imper- 
ceptible to  the  senses  In  most  situa- 
tions, as  small  differences  between 
great  numbers  ;  and  are  only  put  in 
evidence  by  placing  the  two  objects 
in  a  peculiar  position — namely,  in  the 
opposite  scales  of  a  delicate  balance. 

What,  then,  is  that  which  is  con- 
noted  by  a  name  of  nmnber?  Of 
course,  some  property  belonging  to 
the  agglomeration  of  things  which 
we  coll  by  the  name  ;  and  that  piM- 
perty  is  the  characteristic  manner  in 
which  the  agglomeration  is  made  up 
of,  and  may  be  separated  into,  parts. 
I  will  endeavour  to  make  this  more 
intelligible  by  a  tew  explanations. 

When  we  oall  a  coUectiim  of  ob- 
jects dro,  three,  or  /our,  they  are  not 
two,  three,  or  fonr  in  the  aiistract ; 
they  are  two,  three,  or  four  things  of 
sume  particular  kind ;  pebbles,  horses, 
iiiohoB,  pounds  weight  What  the 
name  of  mmibi^r  connotes  is  the  man- 


in  which  single  objects  of  the 
n  kind  must  be  put  together,  in 
II  to  produce  that  particular  oggre- 
gate.  If  the  ^gr^iLte  be  of  pebbles, 
and  we  call  it  tim,  the  name  implies 
that,  to  compose  the  ap;gregate,  one 
pebble  must  be  joined  to  one  pebble. 
If  we  call  it  three,  one  and  one  and 
one  pebble  luunt  be  brought  together 
to  produce  it,  or  else  one  pebble  must 
be  joined  to  an  aggregate  of  the  kind 
called  tieo,  already  existing.  The 
ag;;regate  which  we  call  faur  has  a 
Btiil  greater  number  of  characteristic 
modes  of  formation.  One  and  one 
and  one  and  one  pebble  may  be 
brought  t<^ther ;  or  two  a^rr^tes 
of  the  kind  called  two  may  be  united; 
or  one  pebble  may  be  added  to  an 
aggregate  of  the  kind  called  three. 
Every  succeeding  number  in  tho  as- 
cending series  may  be  formed  by  the 
junction  of  smaller  numbers  in  a  pro- 
gressively greater  variety  of  ways. 
Even  liiiuting  the  parts  to  two,  the 
munber  may  be  formed,  and  conse- 
quently may  be  divided,  in  as  many 
different  ways  as  there  are  numbers 
smaller  than  itself  ;  and,  if  we  admit 
of  threes,  fours,  Ac^  in  a  still  greater 
variety.  Other  modea  of  arriving  at 
the  same  aggregate  present  them- 
selves, not  by  the  nniim  of  nnalter, 
but  by  the  dismemberment  of  larger 
aggregates.  Thus,  three  pebUei  may 
be  formed  by  taking  away  one  pebble 
from  an  ^gregate  of  f our ;  twapebhUs, 
by  an  equal  division  of  a  similar  a,ggre- 
gate,  and  «o  on. 

Every  arithmetical  proposition, 
every  statement  of  the  result  of  an 
arithmetical  operation,  is  a  state- 
ment of  one  of  the  modes  of  forma- 
tion of  a  given  number.  It  afftrms 
that  a  certain  aggregate  might  have 
bean  formed  by  putting  togetJier  cer- 
tain other  aggregates,  or  by  with- 
drawing cer^in  portions  (^  some 
aggregate ;  and  that,  by  cunsequenee, 
we  might  reproduce  those  aggregates 
from  it  by  reversing  the  process. 
Thus,  when  we  say  that  the  cnbe 
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pehblea  or  of  any  other  objects,  we 
put  them  together  into  the  particu^Bc 
sort  of  parcela  or  oggregtkiBB  CflUfid 
tvrelTHs ;  and  put  together  these 
twelves  K^in  into  liniilar  collec- 
tions ;  and,  finally,  moke  up  twelve 
of  these  largest  purculs :  the  aggre- 
gate thua  formed  will  be  mich  a  one 
as  we  coll  173S  ;  namely,  that  which 
(to  take  the  moat  fomilinr  of  its  modes 
of  forjnation)  may  he  miLile  by  joining 
the  piircel  called  a  thousand  pebblea, 
the  paFcel  called  seven  hundred  lob- 
bies, the  parcel  called  twenty  pebbles, 
and  the  parcel  called  eight  pebbleB. 
"■  B  proposition,  that  the 


cnbeK 


:  at  17^  u 


this  large  aggregate  may  again  be  de- 
composed into  the  twelve  twelves  of 
twelves  o[  pebbles  which  it  conaistB  of. 
The  modeu  of  formation  of  any 
number  are  inDumerable ;  but  when 
wo  know  one  mode  of  formation  of 
eooh,  all  the  rest  may  be  determined 
deductively.  If  we  know  that  a  is 
formed  from  b  and  c,  b  from  a  and  e, 
£  from  d  and  /,  and  to  forth,  until  we 
have  included  al!  the  numbeiB  of  any 


not  bringing  us  round  again  to  the 
former  numbers,  but  introducing  a 
new  number,)  we  have  a  set  of  pro- 
positiuns  from  whicli  we  may  reason 
to  all  the  other  modea  of  formation 
of  those  numbers  from  one  another. 
Having  established  a  cliain  of  induc- 
tive truths  connecting  tt^tlier  all  the 
unmbers  of  tlie  scale,  we  can  oscer- 
tiiin  the  formation  of  any  one  of  those 
numbers  from  any  other  by  merely 
travelling  from  one  to  the  other  along 
the  chain.  Suppose  that  we  know 
only  the  following  modes  of  forma- 
tion:  6  =  4  +  2,4=7-3.  7  =  5-1-3, 

5  =  9-4.     We  could  determme  how 

6  may  be  formed  from  9.  For  6  —  4 
+a-7-3+a=S+*-3+2=9-4+ 
2-3-1-2.  It  may  therefore  be  formed 
by  taking  away  4  and  3,  and  adding  2 


and  I.     if  n 


know  beaidi 


that  2 


It  is  sufficient,  therefore,  to  select 
one  of  the  various  modes  of  formation 
of  each  number,  as  a  means  of  ascer- 
taining all  the  rest.  And  since  things 
which  are  uniform,  and  therefore 
simple,  are  mrat  easily  received  and 
retained  by  the  understanding,  them 
is  an  obvious  advantage  in  selecting 
a  mode  of  formation  which  shall  be 
alike  for  all ;  in  filing  the  connotation 
of  names  of  number  on  one  uniform 
principle.  The  mode  in  wliieh  our  ex- 
isting numerical  nomenclature  is  con- 
triv^  possesses  this  advantage,  with 
the  additional  one  that  it  happily 
onnveya  to  the  mind  two  of  the  modes 
of  formation  of  every  number.  Each 
nimiber  is  considered  as  formed  by 
the  addition  of  an  unit  to  the  number 
next  below  it  in  magnitude,  and  this 
mode  of  fonnation  is  conveyed  by  tlju 
place  which  it  occupies  in  the  series. 
And  each  is  also  eooaidered  as  formed 
by  the  addition  of  a  number  of  nnitH 
less  than  ten,  and  a  number  of  aggre- 
gates each  ecgual  to  one  of  the  succes- 
sive powers  of  ten  ;  and  this  mode  of 
its  formation  is  expressed  by  its  spoken 
name  and  by  its  numerical  character. 

What  renders  arithmetic  the  type 
of  a  deductive  science  is  the  fortunate 
applicability  to  it  of  a  law  so  eom- 
prehenaivoaa  "The  sums  of  equals  are 
equals;"  or,  (to  express  the  saniu 
prinuijile  in  less  tamibar  but  mom 
oharaoteriatio  language,)  Whatever  is 
made  up  of  parts  is  made  np  of  the 
ports  of  those  parts.  This  truth,  obvi- 
ous to  the  senses  in  all  cases  which 
can  be  fairly  referred  to  their  decision, 
and  BO  genera!  as  to  be  oo-extensive 
with  nature  itself,  being  true  of  all 
sorts  of  phenomena,  (for  all  admit  of 
being  numbered,)  must  be  considered 
an  inductive  troth  or  law  of  nature 
of  the  highest  order.  And  every 
arithmetical  operation  is  on  applica- 
tion of  (his  law,  or  of  other  laws 
capable  of  being  deduced  from  it. 
This  is  our  warrant  for  all  calcula- 
tions. We  believe  that  five  and  two 
are  equal  to  seven  on  the  evidenoa 
of  this  inductive  hiw,  combined  with 
thedefinitiousof  thiue mimbcta,    **!  = 


J 


4«  iNmri 

arrive  nt  thnt  wtncliisloii  (as  nil  knnw 
who  temember  liow  tUoy  first  lonrned 
iC)  by  lidding  a,  alngle  unit  at  a  time  : 
■;  +  1  =  6,  therufure  <  4-  1  +  I  =  6 
=  7  :  and  ogaji 


fon 


5  +  2 


1  =  7. 


£  6.  Inmlraernbla  lu  aro  the  true 
prupositions  which  can  be  formed  can- 
uemiiig  particular  numben,  no  adti- 
qiiatecoDceptioD  could  be  gained  froiD 
these  alone  ot  the  extent  of  the  truths 
Dompoeing  the  leiencs  oE  number, 
Suoh  piMpoBieiona  hh  tra  have  Bpoken 
oE  are  the  least  general  of  all  numeri- 
cal trutha.  It  ia  true  that  even  these 
are  co-eitenBiTB  with  all  nature  :  the 
properties  of  the  number  four  are  true 
of  all  objects  that  are  dlviilble  iDto 
four  equftl  porta,  and  all  objeoto  are 
either  actually  or  ideally  ao  divisible. 
But  the  propoBitiona  which  coupoae 
the  BCience  of  aJgsbra  are  true,  not  of 
a  particular  number,  but  of  all  nnm- 
bets  ;  not  of  all  things  under  the  con- 
dition of  being  divided  in  a  particular 
way,  but  of  all  things  under  the  con- 
dition of  being  divided  in  any  way— 
of  being  designated  by  a  niunber  at 
all. 

Since  it  ia  imposaible  for  different 
nambera  to  have  any  of  their  modes 
of  formation  completely  In  common, 
it  is  a  kind  of  paradox  to  eay,  that  all 
propoaitiona  which  can  be  made  con- 
cerning numbers  relate  to  their  modes 
ot  formation  from  other  numbers,  and 
yet  that  there  are  proponitiona  which 
are  true  of  all  numbers.  But  tiiis 
very  paradox  leads  to  the  real  prin' 
ciple  of  generalisation  concerning  the 
properties  of  nambers.  Two  different 
nuinbera  cannot  be  formed  in  tbo 
Knme  manner  from  the  same  numbers; 
but  they  may  be  formed  in  the  same 
manner  from  different  niimbera ;  aa 
nine  in  formed  from  three  by  multi- 
plying it  into  Itself,  and  sixteen  ia 
formed  from  four  by  tbe  some  pro- 
lion  of  modes  of  formation,  or,  in  the 
language  commonly  used  by  mathe- 
maticians,  a  olassilication  of  Fuuo- 


fornied  from  any  other  nmnbor,  ia 
called  a  function  of  it ;  and  there  are 
aa  many  kinds  of  functions  aa  there 
are  modes  of  formation.  The  simple 
fnnctiouB  are  by  no  means  numerous, 
most  functions  being  formed  by  the 
combination  oC  several  of  the  opera- 
tions which  form  simple  fanotians,  or 
by  Bucceasive  repetitions  of  some  one 
of  those  operaticna.  The  simple  func- 
tions of  any  number  a:  are  all  redudlile 
to  the  following  forms :  x  +  a,  u— a, 

"  ^  «■  **■  ^  "^  '"S-  '^  (t"  "i8 1'B**  *!i 
and  the  same  eiprcseions  varied  by 
putting  X  for  a  and  n  f or  iv  wherever 
that  substitution  would  alter  tha 
value  1  to  which  perhaps  ought  to  be 
added  Bin  it,  and  arc  (sin  =  B).  AU 
other  functions  of  x  are  formed  by  put- 
ting soma  one  or  roore  of  the  simple 
fonctions  in  the  place  of  x  or  o,  and 
BUbjecting  them  to  fJie  same  elenien- 
tary  operations. 

In  order  to  cany  on  general  reason- 
ingB  on  the  subject  of  Functions,  we 
require  a  nomenolature  enabling  us 
to  expresB  any  two  numbers  by  names 
which,  without  specifying  what  par- 
ticular numbers  they  are,  shall  show 
what  function  each  is  of  the  other, 
or,  in  other  words,  shall  put  in  evi- 
dence their  mode  oE  formation  from 
one  another.  The  system  of  general 
language  oalled  algebraical  notation 
does  this.  The  expresaions  a  and 
0^  +  30  denote,  the  one  any  nninber, 
the  other  the  number  formed  from  it 
in  a  particular  manner.  The  exprea- 
sions  a,  b,  n,  and  (a  +  b]i,  denote  any 
three  nambera,  and  a  fourth  which  is 
formed  from  them  in  a  certain  mode. 

The  following  may  be  stated  as  iiba 
general  problem  of  ,  the  algebraical 
calculus  :  F  being  a  certain  function 
of  a  given  number,  to  find  what  fum- 
tioD  F  will  be  of  any  function  oE  that 
niunber.  For  example,  a  tnnomial 
a  +  b  is  a  function  of  its  two  parts  a 
and  b,  and  the  parts  are,  in  their 
turn,  functions  ot  a  +  b:  now  (a-l-iK 
is  a  certain  function  of  tbe  binomial  * 
what  function  will  this  be  ot  a  and  b, 
thf^  ■  -    ~ 


Then.! 


0  this 
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questioQ  In  the  hioDQiial  theorem. 
Thefocmiila  (n  +  S)"  =  o»  +  ^a"-'i  + 

ner  tba  number  which  is  formed  bj 
mnltiplying  o  +  ftinto  itaelf  M  times, 
might  be  formed  witbunttbat  proceee, 
directly  from  a,  b,  and  n.  And  of 
this  natoia  are  all  the  theorems  of 
the  BoiencB  o!  number.  They  HBaert 
the  identity  of  the  result  of  ditTerent 
modes  of  fonnnticn.  Tbey  affirm 
that  some  mode  of  formation  from  r, 
und  Bome  mode  uf  focmation  from  a 
certain  function  of  z,  produce  tbe 
Bume  QUinber. 

Besidea  these  general  theorema  oi 
formnlffi,  what  remains  in  the  alge- 
braical calenliia  is  the  resolution  of 
equations.  But  tbe  resolution  oE  an 
efiuation  is  aluo  a  theorem.  If  the 
equation  be  x^-l-liiii=6,  tbe  resolution 
of  tjiia  equation,  viz.  x  =  -  ia  + 
V  i  a'+b,  is  a  general  proposition 
which  may  be  regarded  aa  an  answer 
to  the  question.  If  6  is  a  Certain 
function  of  xaod  a,  (□amely,  i?  +  ax,) 
what  function  is  le  of  A  and  a  ?  The 
resolation  of  equations  is,  therefore, 
a  mere  variety  of  the  general  pro- 
blem as  above  stated.  The  problem 
is-^Diven  a  funEtion,  what  function 
is  it  of  some  other  fnnction  I  And  in 
the  resolution  of  an  eqnation,  the 
question  is,  to  find  what  tuDction  of 
one  of  its  own  functions  the  number 
itself  h. 

Such  as  abovD  desoribed  is  the 
aim  and  end  of  the  oaloulue.  As  for 
its  processes,  every  one  Icnowa  that 
they  are  simply  deductive.  Id  de- 
monstrating an  algebraical  theorem, 
or  in  reeolving  an  equation,  we  travel 
fi'om  the  dalaM  to  the  quatUnm  by 
pure  ntiocination  ;  in  which  tbe  only 
premises  introduoed,  besides  the  ori- 
ginal hypotheses,  are  tbe  fundamen- 
tal axioms  already  mentioned — that 
things  equal  to  the  same  thing  are 
equal  to  ooe  another,  and  that  the 
tnims  of  equal  things  are  equoL  At 
each  step  in  the  demonstration  or 
In  the  calenlntion,  we  apply  oi 


of  these  truths,  or  truths  dedu- 
cible  from  them,  as,  that  the  dilfer- 
aducts,    lic,  of  equal  num- 

ild  bs  inconsistent  with  the 
scale  of  this  work,  and  not  necessary 
to  its  design,  to  carry  the  analysis  of 
the  truths  and  processes  of  algebra 
any  farther ;  which  is  also  the  less 
needful,  as  the  task  has  been,  to  a. 
very  great  extent,  performed  by  other 
writers.  Peacock's  Algebra  and  Di'. 
Whewell's  Saarine  of  Limiia  are  full 
of  inetructiou  on  tbe  subject.  The 
profound  treatises  of  a  truly  philoso- 
phical mathematician.  Professor  Ds 
Moi^an,  should  be  studied  by  every 
one  who  desires  to  comprehend  the 
evidence  of  mathematical  truths,  and 
the  meaning  of  the  obscurer  processes 
of  the  calculus  ;  and  the  speculations 
of  M.  Comte,  in  his  Court  dt  Phila- 
Sophie  Foiitiiie,  on  tbe  philosophy  of 
tbe  higher  branches  of  matbematics, 
are  among  tba  many  valuable  gifts 
for  which  philosapby  is  indebted  to 
that  eminent  thinker. 

g  7,  If  tbe  extreme  generality,  and 
remoteness  not  so  much  from  sense  aa 
from  the  visual  and  tactual  imagina- 
tion, of  the  laws  of  number,  renders 
it  a  somewhat  difficult  effort  of  ab- 
itractioD  to  conceive  those  laws  as 
being  in  reality  physical  truths  ob- 
tained by  observation ;  the  same  diffi- 
culty does  not  exist  with  regard  to 
the  laws  of  extension.  The  facts  of 
which  those  laws  are  expressions  are 
of  a  kind  peculiarly  accessible  to  the 
senses,  and  suggesting  eminently  dis- 
tinct images  to  the  fancy.  That  geo- 
metry is  a  strictly  physical  ecirnce 
would  doubtless  have  been  reci^niEBd 
in  all  ages,  had  it  not  been  for  tbe 
illusions  produced  by  two  circum- 
stances. One  of  these  is  th«  oharoo- 
teristic  property,  already  noticed,  of 
the  facts  of  geometiy,  that  they  may 
be  collected  from  our  ideas  or  mrntsl 
picture*  of  objects  as  effectually  as 
from  tbe  objects  themselves.  The 
other  is,  the  d. 


f  geoc 


trienl  trulha ;  whxeh 


one  timi'  Bupposed  to  cnnBtltnte  a 
radical  diBtinction  betwoen  them  und 
physical  tnitha,  the  latter,  aa  reating 
on  merely  probable  evidenoe,  being 
deemed  easentially  nncertrttn  and  un- 

CBise.  Ths  advBnca  af  knowledge 
,  however,  made  it  manifest  that 
physical  science,  in  its  better  under- 
stood branches,  is  quite  oa  deuiun- 
Ktrative  as  geometry.  The  task  uf 
deducing  its  details  from  a  few  com- 
paratively simple  principles  is  found 
to  be  anything  but  the  imposeiliitity 
it  was  once  supposed  to  be  j  and  the 
DOtioa  of  the  superior  certainly  of 
geometry  is  an  illusion,  arisini;  from 
tba  ancient  prejudice,  which,  in  that 
solenoe,  mlBtakes  the  ideal  data  from 
which  we  reason  for  a  peculiar  class 
of  realities,  while  the  corresponding 
ideal  data  of  any  deductive  physical 
seieuce  are  recognised  as  what  they 
really  are,  hypotheses. 

Every  theorem  in  geometry  is  a  law 
of  eid^enml  naturo,  and  might  have 
been  ascertained  by  generalising  from 
observation  and  experiment,  which  in 
this  case  resolve  themselves  into  com- 
parison and  measurement.  But  it 
was  found  practicable,  and  being 
practicable,  was  desirable,  to  deduce 
these  troths  bj  ratiocination  from  a 
small  number  of  general  laws  of  na- 
ture, the  certainty  and  univerKality 
of  which  are  obvious  to  the  most 
careless  observer,  and  which  compose 
the  £rst  principles  and  ultimate  pre- 
mises of  the  science.  Among  these 
general  laws  must  be   inclnded  the 


oticed  a 


ultimate  principles  of  th< 
Number  also,  and  which  are  appli- 
cable to  every  description  of  quantity, 
viz.  The  sums  of  ei|uals  are  equal, 
and  Thinga  which  are  equal  to  the 
same  thing  are  equal  to  one  another  ; 
the  latter  of  which  may  be  expressed 
ia  a  manner  more  suggestive  of  the 
inexhaustible  multitude  of  its  con- 
■equences  by  the  following  teruia  : 
Whatever  is  equal  to  any  ooe  of  a 
mmiber  of  equal  magnitodes,  is  equal 
to  any  other  uf  them.  To  these  two 
must  be  adJed,  iu  geometry,  a  third 


law  of  equality,  namely,  that  lines, 
burfaoes.  or  solid  spaces,  which  can  ba 
so  applied  to  one  nnother  as  to  ooiu-   . 
cide,  are  equal.     Soma  writers  have  J 
asserted  that  this  law  of  nature  is 
mere  verbal  deRnttion  ;  that  tfaa  e 
presslon   *'  equal  magnitudes  "  m«n' 
nothing  but  magnitudes  which   cau 
be  eo  applied  to  nne  another  as  to 
coincide.    But  in  this  opinion  I  can- 
not agree.     The  equality  of  two  geo- 
metrical magnitudes  cannot  differ  fon- 
damentally   in   its   natnre  from  the  J 
equality  of  two  weights,  two  degrees   I 
of  heat,  or  two  portions  of  duration,    I 
to  none  of  which  would  this  defitd-   \ 
tion  of  equality  be  suitable,    None  of 
these  things  can  be  so  applied  to  one 
another  us  to  ooinoide,  yet  we  per- 
fectly  nndersti^nd    what   we    mean 
when   we  call  them  equoL      Things 
are  equal  in  magnitude,  as  things  ai 
eqnal  iu  weight,  when  they  are  fe 
to  be  exactly  similar  in  respect  of  the 
attribute  in  which  we  compare  them 
and  the  application  of  the  objects  b 
each  other  in  the  one  ceae,  like  the 
balancing  them  with  a  pair  of  si 
in  the  other,  is  but  a  mode  of  bring- 
ing them  into  a  position  in  which  oi 

exact  resemblance  that  would  other- 
wise escape  01 

Along  with  these  three  general 
principles  or  axioms,  the  remainder 
of  the  premises  of  geomotiy  o 
of  the  so-called  definitions :  t 
to  say,  propositioDB  asserting  the  leal 
existence  of  the  various  objects  there- 
in designated,  legether  with  e 
one  property  of  each.  In  some  c 
more  than  one  property  is  commonly 
assumed,  but  in  no  ci 
on.  «,«■«,■;.  n  1 
there  are  such  things  in  nature  oe 
straight  lines,  and  that  any  two  of 
them  setting  out  from  the  same  pinnt, 
diverge  more  and  more  without  limit  | 
This  asBumptioo,  (which  includes  ai 
goes  beyond  Kuclid's  axiom  that  two 
straight  lines  cannot  eucloae  ft  spaca,) 
is  as  indiapeniaible  in  geometry,  antt 
evident,    resting    on   as    limple. 


:raal  obaervation, 


REMAINING  LAWS  OF  NATURE, 


40s 


as  an;  oS  the  other  axtomB.  It  la 
also  oasauied  thftt  strajght  lines  di- 
verge from  one  another  in  different 
degrees ;  in  other  words,  that  there 
are  such  things  aa  angles,  and  that 
thef  are  capable  of  being  equal  or  iin- 
eqaal.  It  is  spsiimed  that  there  is 
such  n  thing  as  a  circle,  and  that  all 
its  radii  are  e<)ual ;  enoh  things  a« 
ellipses,  and  that  the  sums  of  the 
focal  distances  are  equal  for  every 
point  in  an  ellipse;  such  things  a^ 
pandlel  lines,  and  that  those  lines  are 
evBiywhere  equally  dintant.' 

g  S.  It  is  a  matter  of  more  than 
curiosity  to  consider  to  what  peculi- 
arity o[  the  physical  tnitlitt  which  are 


only  one  charoateriatic  property  of 
each  kind  of  phenomenon,  and  with 
that  and  two  or  three  general  truths 
lelating  to  equality  can  travel  from 


define  pfinUlBl  iiaoB  b]r  the  property  of 
iKing  111  thu  gams  plane  snd  iitvcr  mcHt- 
lug.   TUb.  howeter.  hax  rnndored  it  noces- 

vhioh  propertiu  for  that  purpose  bavo 
bB4ii  iflUcted  by  Euclid  and  otUon  ban 
mhnys  been  dtwmod  the  opprobiiuni  nf 
elflmantary  geometry.  Kren  ■«  a  irorbnl 
deSaltion,  eqiiidistnnco  is  n  fitter  pmjiertf 
to  obu-ActerlHD  paraliels  by,  s\tKit  it  ^s  the 
ottributa  rukUy  iniQlved  In  the  iiuDf&- 
caUan  of  ths  name.     If  to  be  in  the  Enme 

msout  bj  being  innllsl,  wo  "should  feol 

„*  [, . [^  t^  apoakfiiK  of  tt  curfle  ae 

to.    Thn  menninK  of 

rl.ichpiinuooiiictly 

mbr  the  cinitompln^on  at  nnb^.  ThnC 


PQBitlou  tbflt  (bay  uro  wttywhati  eqiiaLb 
dliitiuit.   Audthatiuiyitnilgfattineiiibliil] 

tant  wUI  cntiinly  ipeet,  may  be  ?«Don' 
stAtiid  in  tbd  mott  rlgorvUB  nUAiiiwr  troifj 
tlie  fundniuontnl  pmparty  of  itmlght  Uuo 
■MnDiiKi  in  Ibo  tiat,  vit  that  II  they  sal 
ootfromlhoKiniepolnl,  they diTerga more 


mark  to  mark  until  we  obtain  a  vast 
body  of  derivative  trutlin,  to  all  ap- 
pearance extremely  unlike  those  ele- 

The  explanation  of  this  remarkable 
fact  seems  to  lie  in  the  following  cir- 
camstanoes.  In  the  firet  place,  all 
questiouB  ofpoeition  and  figure  may  be 
resolved  into  questions  of  magnitude. 
The  position  and  figure  of  any  object 
are  determined  by  determining  the 
position  of  a  HuHicient  number  of 
jnintu  in  it ;  and  the  position  of  any 
point  may  be  determined  by  the 
magnitude  of  three  rectangular  co- 
ordinates, that  is,  of  the  perpendiculars 
drawn  from  the  point  to  three  planes 
at  right  angles  to  one  another,  arbitra- 
rily selected.  By  this  traDsformalion 
of  all  questions  of  quality  into  ques- 
tions only  of  quantity,  geometry  is 
reduced  to  the  single  problem  of  the 
meaanremont  of  magnitudea,  that  is, 
the  (ucertaiument  of  the  equalities 
which  exist  between  them.  Now 
when  we  consider  that  by  one  of  the 
general  Bxioma,  any  equality,  when 
ascertained,  is  proof  of  aa  many  other 
equalities  as  there  are  other  thinga 
equal  to  either  of  the  two  equals ; 
and  that  by  another  of  those  axioms, 
any  ascertained  equality  is  proof  of 
the  equality  of  as  many  pairs  of 
magnitudes  aa  can  be  formed  by  the 


the  addition 
equals  to  themselves  or  to  other 
equals  ;  we  cease  to  wonder  tliat  in 
proportion  as  a  science  is  conversant 
about  equality,  it  should  afford  a 
more  copious  supply  ot  marks  of 
uiarhs ;  and  that  the  sciences  of 
number  and  enteneion, which  are  con- 
versant with  little  else  than  equality, 
should  be  the  uiiist  deductive  of  all 
tlie  flcienoes. 

There  are  also  two  or  three  of  the 
principal  laws  of  space  or  extension 
which  ore  11  nusnally^ttedforrendering 
one  position  or  magnitude  a  mark  of 
another,  and  thereby  contributing  to 
render  the  science  largely  deductive. 
First,  the  magnitudes  of  enclosed 
spaceH,    whelliec  ftu^eiftiiui.  <«  wSii, 


are    completely  deteiinined   by  the 

iDagnitudeii  of  the  lineB  and  anglea 
which  bound  them.  Secondly,  the 
length  of  any  Jine,  whether  straight 
or  curve,  is  measured  (certain  other 
thing*  being  given)  by  the  angli 
which  it  Bubtenda,  and  vice  verad 
Lastly,  the  angle  which  any  two 
straight  lines  make  with  each  other 
at  an  inacccaaible  point,  is  meoaured 
by  the  angles  they  aeverally  make 
with  any  third  lino  we  choose  i  to 
select,  By  means  of  these  general 
Uwa,  the  measurement  oE  all  lines, 
angles,  and  apacea  whatsoever  might 
be  accomplished  bymeaaiuing  a  eingle 
straight  Una  and  a  sufficient  number 
of  angles ;  which  is  the  plan  actually 
pursued  in  the  tiigonometriciil  surv(>y 
of  a  country ;  and  fortunate  it  is  that 
this  is  practicable,  the  enact  measure, 
ment  nC  long  straight  lines  being  al- 
ways diBicmC,  and  often  impossible, 
but  that  of  augtea  very  easy.  Three 
such  generalifationa  as  the  foregoing 
afford  suoh  facilities  for  the  indiiect 
measurement  of  magnitudes,  (by  sup- 
plying us  with  known  lines  or  angles 
which  are  marks  of  the  magniCnde  of 
unknown  ones,  and  thereby  of  the 
spacea  which  tbey  enclose,)  that  it  is 
easily  inteUigibla  how  f  com  a  few  data 
we  can  go  on  to  ascertain  the  mag- 
nitude of  an  indefinite  multitude  of 
lines,  angles,  and  spaces,  which  we 
could  not  easily,  or  cnuld  not  at  all, 
meaaure  by  any  more  direct  proceas, 

S  9.  Such  are  the  remarks  which  it 
seems  necessary  to  make  in  this  plaoe 
reapecting  the  laws  o(  nature  which 
are  the  peculiar  subject  of  the  sciences 
cf  niunbor  and  extension.  The  im- 
mense part  which  those  laws  take  in 
giving  a  deductive  character  to  the 
other  departments  of  physical  science 
is  weU  known,  and  is  not  surprising 
when  we  consider  that  all  causes 
operate  according  to  mathematical 
lawa.  The  effect  Is  always  depen- 
dent on  oris  a  function  of  the  quantity 
of  the  agent,  and  generally  of  its 
position  also.  We  cannot,  therefore, 
reason  respecting  causatiun  without 


Introducing  considerations  of  quantity 
and  extension  at  every  step  ;  and  if 
the  nature  of  the  phenomena  admits 
obtaining  numerical   data  of 


sufRoient 
tlty  becom 
caloulatini 
liaokward  to  a  cam 
other  Bciences,  as  wel 
questions  of  quality 
independent  of  oueal 
may  be  seen  f  i 


:y,  the  lawa  oE  quan- 
the  grand  inatrument  foi 
forvrard  to  an  effect  or 
o  a  cause.  That  in  all 
ss,  as  well  aa  in  geoometry, 
scarcely  ever 
>  of  quantity, 
the  moat  familiar 
when  aeveral  col- 
ours are  mixed  on  a  painter's  palette, 
the  comparative  quantity  of  each  en- 
tirely detemtinea  the  colour  of  the  mix- 

With  this  mere  suggestioa  of  the 
general  causes  which  render  mathe- 
matical principles  and  prooeases  so  pre- 
dominant in  those  deductive  sciences 
which  afford  precise  numerical  data. 


n  the  present  o< 


tent  myaclf  :  referring  the  reader  who 
desires  a  more  thorough  ociiuaintanca 
with  the  subject  to  tl  "  ■^  ■ 
yolumea   oE    M.    Comte' 

In  the  Bame  work,  and  more  parti- 
cularly in  the  third  volume,  are  also 
fully  discussed  the  limits  of  the  ap- 
plicability of  mathematical  principles 
to  the  improvement  of  other  sciences. 
Such  principles  ace  manifeHtly  inap- 
plicable, where  the  causes  on  which 
any  claaa  of  phenomena  depend  are 
Eo  imperfectly  accesEoble  to  oar  obser- 
vation, that  we  cannot  aacertain,  by 

proper  induction,  their  nomerical 


lawa; 


I  the  c 


.  ..  ,  and  intermixed  ii 
a  manner  with  one  another,  that 
Buppoaing  thetr  laws  known,  the 
computation  of  the  aggregate  effect 
transcends  the  powers  of  the  calculuH 
as  it  is,  or  is  likely  to  be  ;  or,  lastly, 
where  the  causes  themselves  are  in  a 
state  of  perpetual  fluctuation ;  as  in 
physiology,  and  stilL  more,  if  poagible, 
in  the  aociol  science.  The  matlie- 
matical  solutions  of  physical  qntw- 
become  pri>greEsively  mora  diffi- 


thefr  abstraot  and  hypothetiool  ehar- 
soter,  and  apptonch  nearer  to  the  de- 
gree dC  cnmplication  actually  exir' 
iiig  in  nature  ;  ineomncb  thftt  bejoi 
the  limiteof  aatronomioalphenoniBii  , 
and  of  those  most  nearly  analogous 
to  them,  mathematical  acauraay 
generally  obtained  "at  the  eipet 
of  the  reality  Ot  the  inquiry ; "  while 
even  in  aatronomical  cgnextiana,  "nut 
withptimdingthe  admirable  Bimplicitj 
nf  their  mathematioai  elements,  uui 
feeble  inteUtgence  b<icomeii  incapable 
uf  following  out  effectually  the  logical 
oonibinatiana  of  the  laws  on.  which 
the  phenomena  are  dependent,  a» 
RDon  as  we  attempt  to  take  into 
pimultaiteiniB  cansideration  more  than 
two  or  three  esBential  influencei 
Of  thi^  the  problem  of  the  Three 
Bodies  hoB  already  been  oited,  marc 
than  once,  aa  a  remarkable  instanne  ; 
the  complete  eolutinn  of  no  comparn- 
lively  gimple  a  question  having  vainly 
tried  the  skill  of  the  moat 
mathematiciang.  We  may 
then,  how  chimerical  would  be  the 
hope  that  mathematical  principlt 
could  be  odTantogeouBly  applied  t 
phenomena  dependent  on  the  mutual 
lu^on  of  the  innumerable  minute  par- 
tioles  of  bodiee,  as  those  of  chemistry, 
and  still  more  of  physiology  {  and 
for  linulnr  reosoni  those  principles 
remain  inapplicable  to  the  still  more 
complex  inquiciee,  the  subject!)  of 
which  are  phenomena  of  society  and 
(jnvemnient. 

The  value  of  mathematical  inatmo- 
tion  as  a  preparation  for  those  more 
difficult  inveatigations  coasisti  in  the 
applicability  not  of  its  doctrines,  but 
of  its  method.  MatbeinaticK  will 
ever  remain  the  moot  perfect  type 
of  the  Bednetive  Method  in  general ; 
and  the  applications  of  mathematics 
to  the  deductive  brauohei  of  pbyaicA, 
furnish  the  only  school  in  which  phi- 
losophers can  eEtoctuolly  learn  the 
most  difficult  and  important  portion 
ot  their  art,  the  employment  ot  the 
laws  of  simpler  phenomena  for  ex- 
plaining and  predicting  those  of  the 


more  comples.  These  grounds  are 
quite  BufGcient  for  deeming  mathe- 
matical training  an  indispensable 
ba«is  of  real  scientific  education,  and 
regarding  (aoctirding  to  the  dictum 
which  an  old  but  unantbentic  tradi- 
tion aacribea  to  Plato]  one  who  is 
iyeuii^piiTBi,  aa  Wanting  in  one  of 
the  most  essential  quaJiScationa  for 


CHAPTER  SSV. 


3  I.  The  method  of  arriving  at 
general  truths,  or  general  propusitioDa 
fit  to  be  believed,  and  the  nature 
of  the  evidence  on  which  they  am 
grounded,  have  been  discussed,  aa  far 
aa  space  and  the  writer's  faculties 
permitted,  in  the  twenty -four  preced- 
ing chapters.  But  the  result  of  the 
examination  of  evidence  is  not  always 
belief,  nor  even  suapeniion  of  judg- 
ment ;  It  ie  sometiuiBB  disbelief.  The 
philosophy,  therefore,  of  Induction 
and  experimental  inquiry  is  inoom- 
piete,  unless  the  grounds  not  only  of 
belief,  but  of  disbelief,  are  treated  of ; 
id  to  this  topic  we  shall  devote  one, 
id  the  final,  chapter. 
By  disbelief  is  not  here  to  be  under- 
stood the  mcro  absence  of  belief.  The 
ground  for  abstaining  from  belief  is 
simply  the  absence  or  insufficiency  ot 
iroof ;  and  in  oonnidering  what  it 
luffioient  evidence  to  support  any 
given  conclusion,  we  have  alreudy,  by 
implication,  considered  what  evidence 
is  not  sufficient  for  the  same  purpose. 
By  disbelief  is  here  meant,  not  the 
in  which  we  form  no 
Tning-  a  subject,  but  that 
,re  fuUy  persuaded  that 
is  not  true ;  InBomucb 
that  if  evidence,  even  of  great  appo- 
itrengtb,  (whether  grounded  on 
the  testimony  of  others  or  on  our  own 
supposed  peroeptionH,)  were  pwiduceil 
■-  favour  of  the  opinion,  we  should 
ievethatlhewitnc&wiai.^ia'&E^ali.'KV'i. 


or  th>(  tbey,  or  we  (nirselTes,  if 
■were  the  direct  percipients,  were  l 

TlUit  there  are  nnch  ewes,  no 
in  Y>ke\y  tn  diEpute.  Asaertions  for 
which  there  is  aba  Ddaiit  positivE  ' 
denca  are  often  disbelieved,  on  Bcc 
of  what  is  called  tbeir  improbabiiity, 
or  impossibility.  And  tbe  question 
for  comideration  is  what,  in  the  pre- 
sent oAse,  these  words  luc^an,  and  how 
far  and  En  wbat  oircumattinces  the 
propertiesivhiGh  they  expresa  are  suffi- 
cient grounds  for  disbeliet 

g  2.  It  is  to  be  remlirked  in  the 
first  place,  that  the  positive  evidence 
produced  in  support  of  an  assertion 
which  is  nevertheleHB  rejected  on  the 
score  of  impossibility  or  improbability, 
is  never  such  as  amounCB  to  full  proof, 
lb  is  always  grounded  on  Rome  ap- 
proximato  generaliaatioo.  The  fact 
inay  have  been  asserted  by  a,  hundred 
witnesses  ;  but  there  are  inuny  ex- 
ceptions to  the  universality  of  the 
generalisation  that  what  a  hundred 
witnesses  affirm  is  true.  We  may 
seem  to  ourselves  to  have  actually 
seen  the  fact ;  but,  that  we  really  see 
what  we  think  we  see,  is  by  no  means 
an  universal  truth;  our  organs  may 
have  biteu  in  a  morbid  state,  or  we 
may  have  inferred  something,  and 
imagined  that  we  perceived  it.     The 


mate  generalisation,  all  will  depend 
on  what  the  evidence  in  the  negative 
is.  If  that  also  rests  on  an  approxi- 
mate generalisation,  it  is  a  case  foe 
cooiparison  oE  probabilitiefi.  If  the 
approximate  generolisationq  leading 
to  the  affirmative  are,  when  added 
ti^ether,  less  strong,  or  in  other 
words,  farther  from  being  universal, 
than  the  approximate  generalisations 
which  support  the  negative  side  of 
the  question,  the  proposition  is  said 
to  be  im]>robable,  and  is  to  be  disbe- 
lieved provisionally.  If,  however,  an 
alleged  foot  be  in  contradiotion,  not 
to  any  number  of  approximate  geue- 
rolisationa,  but  to  a  eomiileted  gene- 


ralisation grounded  on  a  rigorons  in- 
duction, it  is  said  to  be  impossible, 
and  is  to  be  disbeheved  totally. 

This  iBHt  principle,  simple  and  evi- 
dent oa  it  appears,  is  tbe  doctrine 
which,  on  the  occasion  of  an  attempt 
to  apply  it  to  the  question  of  tbe 
credibility  of  miracles,  excited  so  vio- 
lent a  controversy.  Hmne'soelebrdted 
doctrine,  that  nothing  is  credible 
whiah  is  contradictory  to  experience 
or  at  variance  with  ]awa  of  nature,  ii 
merely  this  very  plain  and  harmleu 
proposition,  that  whatever  is  contrv 
dietary  to  a  complete  inductian  is  in- 
credible. That  euch  a  maxim  as  this 
should  either  be  accounted  a  danger- 
ous heresy,  or  mistaken  for  a  great 
and  recondite  truth,  speaks  ill  for  the 
state  of  pbiloaophical  speculatiDn  on 
auoh  subjects. 

But  does  not  (it  may  be  asked)  the 
very  statement  of  the  proposition 
imply  a  contradiction  T  An  alleged 
fact,  according  to  thia  theory,  is  not 
to  he  believed  if  it  contradict  a  com- 
plete induction.  But  it  ia  essential 
to  the  completeness  of  an  indndioa 
that  it  shall  not  contradict  any  known 
fact.  It  is  not  then  a  pelUio  principii 
to  say,  that  the  fact  ought  to  be  dis- 
believed because  the  induction  op- 
posed to  it  is  complete  f  How  can 
we  have  a  right  to  declare  the  induc- 
tion complete,  while  foots,  supported 
by  credible  evidence,  present  ^tem- 
selves  in  opposition  to  it  I 

I  answer,  we  have  that  ri^t  when- 
ever the  scientific  canons  of  induction 
give  it  to  us  1  that  is,  whenever  the 
indnction  ctn»  be  complete.  We  have 
it,  for  example,  in  a  case  of  causation 
in  which  there  has  been  an  experi- 
merttum  crueii.  If  an  antecedent  A, 
superadded  to  a  set  of  antecedents  ia 
all  other  respects  unaltered,  is  fol- 
lowed by  an  effect  B  which  did  not 
exist  before,  A  ia,  in  that  instance  at 
least,  the  caase  of  B,  or  an  indl^en- 
Bable  part  of  its  cause  ;  and  If  A  b« 
1  agun  with  many  totally  different 
of  antecedents  and  B  still  follows, 
then  it  ia  tbe  whole  caose.  If  these 
vatiuna  or  experimeuts  iiave  been 


GROUNDS  OP  DISBBLIBP. 


repented  bo  ntten,  and  by  sn  many 
pamina,  as  to  exclade  all  BUpposition 
o(  error  ia  tbe  DbseireTi  a  law  of 
lutare  u  established  ;  and  et>  long  as 
this  law  ia  received  aa  Buch,  the  db- 
aertion  that  on  any  partioulnc  oeca- 
Blan  A  toak  place,  and  yet  B  did  not 
follow,  without  ani/  counleracting  cause, 
must  be  disbelieved.  Such  on  asBer- 
tion  ia  not  to  ba  credited  oa  any  less 
evidence  than  what  would  suJEoe  to 
□vertum  the  law.  The  general  truthH, 
that  whatever  has  a  beginning  has  a 
cause,  and  that  when  none  but  the 
same  caueea  exist,  the  same  effects 
fallow,  rest  on  the  strongest  inductive 
evidence  possible ;  tbe  proposition 
tbat  things  afficmed  by  even  a  crowd 
of  nsptictable  witnesBen  ars  trus,  is 
but  au  approxiniBte  generalisation ; 
and — even  if  we  fancy  we  actiuilly 
saw  or  felt  the  fact  which  is  in  con- 
tradiction to  the  lair— what  a  human 
being-  con  eee  is  no  more  than  a  set 
of  appeaianoes  ;  frota  which  the  real 
natare  of  the  phenomenon  is  merely 
an  inference,  and  in  this  inference  ap- 
proximate generaliBations  UBnally  have 
a  large  Hhara.  If,  therefore,  we  make 
our  election  to  hold  by  the  law,  no 
quantity  of  evidence  whatever  ought 
to  pem^e  us  that  there  has  occurred 
anything  in  contntdiction  to  it.  If, 
indeed,  the  evidence  produced  ii  snch 
that  it  is  more  likely  that  tbe  set  of 
observatioDB  and  experiments  on  which 
the  law  r^sts  shonld  have  been  inac- 
curately performed  or  incorrectly  in- 
terpreted, than  that  the  evidence  in 
ijuestion  should  be  false,  we  may  be- 
lieve the  evidence  ;  but  then  we  must 
abandon  the  law.  And  since  the  law 
was  received  on  what  seemed  a  com- 
plete induction,  it  can  only  be  rejec- 
ted on  evidence  equivalent ;  namely, 
aa  being  inconsistent  not  with  any 
number  ol  a[f>roumate  generaliBa- 
tions, but  with  BOniB  other  and  better 
established  law  of  natare.  Thia  ex- 
treme case  of  a  conflict  between  two 
supposed  laws  of  nature  has  probably 
never  actually  occurred  where,  in  the 
proooBS  of  investigating  both  the  laws, 
the  true  canons  of  uoieutitia  induction 


bad  been  kept  in  vien;  but  if  it  ilid 
occur,  it  muat  terminate  in  the  total 
rejection  of  one  of  the  supposed  laws. 
It  would  prove  that  there  must  be  a 
flaw  in  the  logical  process  by  which 
either  one  or  the  other  was  eatab- 


We  cannot  admit  a  proposition  aa  a 
law  of  nature,  and  yet  believe  a  fact 
in  real  contradiction  to  iC  We  must 
disbelieve  tbe  alleged  fact,  or  believe 
that  we  were  miataken  in  admitting 
the  supposed  law. 

But  in  order  that  any  alleged  fact 
ahould  be  contradictory  to  a  law  of 
cauaation,  the  allegation  mubt  be,  not 
aimply  that  the  cause  existed  without 
being  followed  by  the  effect,  tor  that 

but  that  this  happened  in  the  absence 
of  any  adequate  counteracting  cause. 
Now  in  the  case  of  an  alleged  miracle, 
the  OBSertion  is  tbe  exact  opposite  of 
this.  It  is,  that  the  effect  was  de- 
feated, not  in  the  absence,  but  in 
consequence  of  a  counteracting  cause, 
namely,  a  direct  interposition  of  an 
act  of  the  will  of  some  being  who  has 
power  over  nature ;  and  in  particular 
of  a  Being  whose  will  being  axsutned 
to  have  endowed  alt  the  causea  with 
the  powers  by  which  they  produce 
their  effoctE,  may  well  be  aupposei 
able  to  oounteiaot  them.  A  miracle 
(as  was  justly  remarked  by  Brown") 
is  no  contradiction  to  the  law  of  cause 
and  effect ;  it  is  a  new  effect,  sup- 
poaed  to  be  produced  by  the  introduc- 
tion of  a  new  cause.  Of  the  adequacy 
of  that  cause,  if  present,  there  can  he 
no  doubt ;  and  the  only  antecedent 
improbability  which  can  be  ascribed 
to  the  miracle  is  the  improbability 
Chut  any  such  cause  existed. 

All,  therefore,  which  Hnme  hasniade 
out,  and  this  he  must  be  considered  tii 
have  made  out,  is,  that  (at  least  in  the 
mperfect  state  of  our  knowledge  of 
latnral  agencies,  which  leaves  it  al- 
ways possible  that  some  of  the  physi- 
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cal  sntecedente  ma^  hara  been  hidden 
from  Ub)  no  evidence  aia  prove  n 
miracle  to  any  one  who  did  not  pre- 
Tiou«ly  believe  the  exiBtenoe  ot  a  Being 
or  beings  with  Bupetnaturol  power, 
or  who  belieTen  himself  to  havD  full 
proof  that  the  character  of  the  Being 
whom  he  rficogniBes  is  inponaiatent 
with  hia  having  neen  lit  to  interfere 
on  the  occasion  in  ^jnCHtirm. 

If  we   do   not  already  believe  in 
Bnpematural  agendee,  no  minwle  caii 
prove  to  UE  their  exiitenca.    The  mir- 
.■bcle  itaelf,   confiidered  merely  aa  an 
extraordinary  fact,  may  be  satisCnc- 
torily  certified  by  oar  sonsea  or  by 
teetimony ;  butnothing  can  ever  prove 
that  it  is  a  miracle :   there  ia  still 
another  pouible  hypothesis,  that  of  it 
being  the  result  of  some  unknown 
natnral   cause  [    and   this   poBBibility 
cannot  be  bo  completely  abut  out  as 
to  leave  no  alternative  but  that  of 
admitting  the  exiatence  and  intervei 
tinji  of  a  Being  superior  to  natur 
Those,  however,  who  already  belie" 
in  such  a  Being,  have  two  hypothes- 
to  choose  from,  a  supernatural  and  i 
unknown  natiu-al  agenc; ;  and  they 
have  to  jodge  which  of  the  two  ia  the 
most  probable  in  the  particular  caae. 
In  forming  this  judgment,  an  impor- 
tant element  of  the  qnestion  will  be 
the  conformity  of  the  result  to  tbt 
laws  of  the  supposed  agent,  that  is, 
to  the  chuw:ter  of  the  Deity  aa  they 
conceive  it.    But,  with  the  knowledge 
which  we  now  posseaa  of  the  general 
uniformity  of  the   course  of  nnC 
religion,    following    in    the   wake 
science,   has  been   compelled  to 
knowledge  the    government   of    the 
uni  verse  as  being  on  the  whole  carried 
on  by  gGuerat  laws,  and  not  by  special 
interpositions.    Towboever  holds  this 
belief,  there  is  a  general  presumptit 
against    any    supposition    of    dirii 
agency  not  operating  through  general 
laws,  or,  in  other  words,  there  ' 
antecedent    improbability    in    every 
miracle,  which,  in  order  to  outweigh 
it,  requires  an  extraordinary  strength 
of  antecedent  probability  derived  fro! 
..L ,  1  ..  ...   .. — esottheeoae 


S  3.  It  appears  from  what  has  been 
said,  that  the  assertion  that  a  cause 
lecn  defeated  of  an  effect  which 
nnected  with  it  by  a  complately 
ascertained  law  of  causation,  is  to  bo 
dislMlieved  or  not,  according  to  the 
probability  or  improbability  that  there 
existed  in  the  particular  instance  an 
adequate  counteracting  cause.  To 
form  an  estimate  of  this  is  not  more 
difficult  than  of  other  probabilitieB. 
With  regard  to  all  knoim  causes  cap- 
able of  counteracting  the  given  causes, 
we  have  generally  fomo  previous  linow- 
ledge  of  the  frequency  or  rarity  of 
their  occurrence,  from  which  wo  may 
draw  an  inference  as  to  the  ante- 
cedent improbability  ot  their  having 
been  present  in  any  portionlai  naae. 
And  neither  in  respect  to  known  Qor 
unknown  causes  are  we  required  to 
pronounce  on  the  probability  of  thdr 
existing  in  nature,  but  only  of  thrar 
having  existed  at  the  time  and  plooe 
at  wmch  the  trauHoctlon  !■  ill^ed 
to  have  happened.  We  are  seldom, 
therefore,  without  the  means  (when 
the  circumatances  ot  the  case  are  at 
all  known  to  us)  of  judging  bow  far 
it  ia  likely  that  snch  a  cause  should 
have  existed  at  that  time  and  placo 
without  manifesting  its  presenoo  by 
Bonus  other  marks,  and  (in  the  cas«  of 
an  unknown  cause]  without  having 
hitherto  manifested  its  existence  in 
any  other  instance.  According  SB 
this  circimiHtance,  or  the  falsity  of 
the  testimony,  appears  more  impro- 
bable, that  is,  conflicts  with  an  approu- 
mate  generaltsstiun  of  a  higher  order, 
we  belleVD  the  testjmony,  ot  disbelieve 
it,  with  a  stronger  or  a  weaker  degree 
of  omvictaon  according  to  the  prepon- 
derance, at  least  until  we  have  idfted 
the  matter  farther. 

So  much,  then,  for  the  case  in  which 
the  alleged  fact  conflicts,  or  appears 
to  conHiot,  with  a  real  law  of  cav 
tion.  But  a  more  common  case,  per- 
haps, la  that  of  its  conflicting  with 
uniformities  of  mere  co-existence,  not 
proved  to  be  dependent  on  cansatioD : 
in  other  words,  with  the  properties  <rf 
Kinds.    It  ia  with  these  uniformities 
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principsllj-  that  the  marvellous  Btorii-s 
related  by  travellers  are  Apt  td  be  at 
■variaow,  as  of  men  with  taila  or  with 
wings,  and  (until  confirmed  by  expcri- 
enofi)  of  flying  fish ;  or  of  ice,  in  the 
celebrated  anecdote  of  the  Dutch  tra- 
veUers  and  the  king  of  Siam.  Paots 
of  Ihia  deaorlption,  facta  previooaly 
unfaeard  of,  but  which  could  nut  front 
Kny  known  law  of  cauaation  be  pro- 
nounced impaaaible,  are  what  Home 
chantcten'ses  as  not  contrary  to  ex- 
perience, but  nierolj  unconformable 
to  it;  and  Bentham,  in  bis  treatise 
on  Evidence,  denominates  tliem  faota 
discoufurniable  in,  tpnie,  as  distjn- 
guiahed  from  Buch  ta  are  disconform- 
able  in  loM  or  in  decree. 

In  b  cdie  of  this  description,  the 
fact  awierCed  is  the  existeDce  of  a  new 
Kind,  which  in  itself  in  not  in  the 
alightest  degree  incredible,  and  only 
ti)  be  rejected  if  the  improbability 
that  any  variety  of  object  existing  at 
the  particular  place  and  time  should 
^M^  have  been  discovered  sooner,  be 
greater  than  that  of  error  or  men- 
dacity in  the  witnesses.  Accordingly, 
■uch  assertioDB,  when  made  b;  cre- 
dibleperson?,  nnd of  unexplored  places, 
are  not  disbelieved,  but  at  moat  re- 
garded as  requiring  confirmation  from 
Habsequent  observers  ;  unless  the  al- 
leged properties  uf  the  supposed  new 
Kind  are  at  variance  with  known  pro- 
perties of  some  larger  kind  which  in- 
cludes it ;  or,  in  other  words,  unless, 
in  tiie  new  Kind  which  is  owerted  to 
exist,  enme  properties  are  said  to  have 
been  found  disjoined  from  others  which 
have  always  been  known  to  accom- 
pany them  ;  as  in  the  case  of  Pliny's 
men,  or  any  other  kind  of  animal  of 
a  structure  difierent  from  that  which 
has  always  been  found  to  co-cnist 
with  animal  life.  On  the  moije  of 
dealing  with  any  such  case,  little 
needs  be  added  to  what  has  been 
said  on  the  same  tom»in  the  twenty- 
second  chapter.*  IWhen  the  uni- 
formitjes  of  co-eiisttnce  which  the 
•alleged  fact  would  violate  are  such 
-  ■  -'--  -.  strong  presumption  of 
Supra,  TV'  3S3.  38*. 


their  being  the  rcsiilt  nf  caiiBatinn, 
the  fact  which  condicta  with  them 
is  to  be  disbelieved,  at  least  pio- 
viaionally,  |^d  subject  to  further  in- 
Testigation.  I  When  the  presumption 
amounts  t»mk  virtual  certainty,  as  in 
the  cose  of  the  general  structitre  of 
organised  beings,  the  only  question 
requiring  consideration  is  whi^tlier, 
in  phenomena  so  little  understood, 
there  may  not  be  liabib'tiea  to  coim- 
teractioD  from  causes  hitherto  un. 
known ;  or  whether  the  jihenoraena 
may  not  be  capable  of  originating  izi 
some  other  way,  which  would  pro- 
duce a  diSerent  set  of  derivative  uni- 
formities. ■Where  (as  in  the  case  of 
the  flying-fish,  or  the  omithorhyn- 
chus)  the  generalisation  to  which  the 
alleged  fact  wmild  be  an  exception 
is  very  special  and  of  limited  range, 
neither  of  the  above  suppositious  can 
bs  deemed  very  improb^le;  and  it  is 
generally,  in  the  cose  of  such  alli-ged 
BDomalieif,  wise  to  suspend  our  judg- 
ment, pending'  the  subsequent  in- 
quiries, which  will  not  fail  to  coufirm 
the  assertion  if  it  be  true.  6ut  when 
the  generalisation  is  very  comprehen- 
sive, embracing  a  vast  number  and 
variety  of  observations,  and  covering 
a  considerable  province  of  the  domiun 
of  nature,  then,  for  reasons  which 
have  been  fully  explained,  such  an 
empirical  law  comes  near  to  the  ccr- 

tinn,  and  any  alleged  esceptinn  to  it 
cannot  be  admitted,  unless  on  the  evi- 
dence of  some  law  of  causation  proved 
by  a  still  more  complete  induction. 

Such  uniformities  in  the  course  of 
nature  as  do  not  bear  marks  of  being 
the  results  of  causation,  are,  as  we 
have  already  seen,  admissible  as  uni- 
versal truths  with  a  d^ree  of  cre- 
dence proportioned  to  their  generality. 
Those  which  are  true  of  all  things 
whatever,  or  at  least  which  are  total^ 
independent  of  Uie  varieties  of  Kinds, 
namely,  the  laws  of  number  and  ex- 
tension, to  which  we  may  add  the  law 
of  causation  itself,  are  pruliabl^  the 
only  ones,  an  exception  to  wluctv  ix. 
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dible.  Accnrdingly,  it  is  to  SBBertions 
HuppnBed  to  be  contnulictorj  to  these 
lawB,  or  to  Rome  ntheni  coming  near 
to  them  in  generality,  that  thu  word 
impoBBibility  (at  least  lolal  impossi- 
bility) seems  to  be  generally  confinecL 
ViolationB  of  other  lawa,  of  special 
laws  ot  oaowtiun  for  iustance,  are 
said,  by  persons  atudious  of  accuracy 
Tu  expression,  to  be  impossible  in  t/te 
draimaioneei  qf  the  cow,  or  impoa- 
sible  unless  some  cause  bad  existed 
which  did  not  exist  in  the  particular 
cose,*  Of  no  aasertioD,  not  in  con- 
tradiction to  Bome  of  these  very  general 
laws,  will  more  than  improbability  bs 
asserted  by  any  ciuitiouB  person  ;  and 
improbability  not  of  the  highest  de- 
gree, unless  the  time  and  place  in 
which  the  fact  is  said  to  have  oc- 
curred, render  it  almost  certain  that 
the  anomaly,  if  real,  could  not  have 
been  overlooked  by  other  observers. 
Suspeneion  of  judgment  is  in  all  other 
cases  ehs  resource  of  the  judicious 
inquirer,  provided  the  testimony  in 
favDor  of  the  anomaly  presents,  when 
well    sifted,    no    suspicious    circQUi- 

But  the  testimony  is  scarcely  ever 
found  to  Btand  that  test  in  cases  in 
which  the  anomaly  is  not  real.  In 
the  instances  oil  record  in  which  a 
great  number  of  witnesses,  of  good 
reputation  and  scientific  acqnirements, 
have  testified  to  the  truth  of  Borae- 
tbing  which  has  turned  out  untrue, 
there  have  almost  always  been  cir* 
cumstances  which,  to  a  keen  observer 
who  had  taken  due  painn  to  sift  tbs 
matter,  would  have  rendered  tbe  testi- 
mony untniBtworthy.  There  have 
generally  been 


miuds  of  the  alleged  peroipientg  by 
fallacious  appearances  ;  or  some  epi- 
demic delunion,  prop^^ated  by  the 
contagious  influence  of  popular  feel- 
ing, has  been  concerned  in  tbe  oa«e  ; 
or  some  strong  interest  has  been  im- 
plicated— religiious  zeal,  party  feeling, 
vanity,  or  at  least  the  passion  for  the 
marvellous,  in  persona  strongly  nis- 
ceptible  of  it.      When  none  of  these 


count  for  the  apparent  strength  of 
the  testimony ;  and  where  tbe  asser- 
tion Is  not  in  ooatradictinn  either  to 
those  universal  laws  which  know  no 
couuteractiou  or  anomaly,  or  to  the 
generaliBations  next  in  coinprehan- 
siveness  to  them,  but  would  only 
amount,  if  admitted,  to  the  exist- 
ence of  an  imknown  cause  or  on 
anomalous  Kind,  in  oiroumstonoet 
not  so  thoroughly  explored  but  that 
it  is.  credible  that  things  hitherto 
unknown  may  still  come  to  light ;  a 
cautious  person  will  neither  admit 
nor  reject  the  testimony,  but  will 
wait  for  confirmation  at  other  times 
and  from  other  unconnected  Bounsea. 
Such  ought  to  have  been  the  conduct 
of  the  King  of  Siam  wbon  the  Dutch 
travellers  afEruied  to  him  the  exlit- 
en£e  of  ice.  But  an  ignorant  person 
is  as  obstinate  in  his  contemptuous  in- 
credulity an  he  is  unreasonably  credn- 
louB.  Anything  nnlike  bis  own  narrow 
experience  be  disbelieves  if  it  flatten 
no  propensity  -,  any  nuraery  tala  is 
swallowed  implicitly  by  him  if  it  doea. 

g  4.  I  shall  now  advert  to  a  veiy 
serious  misapprehension  of  the  prin- 
ciples of  tbe  subject,  which  has  been 
'  ctlon,  time  Is,  with  the  most 


reputed  ImpouibllltleH  whliji 
itlior  grounds  tlinn  our  IgaoC' 
wiiso  cupobLe  of  producing  the 


jotanr 


cor&lnly  ImponsiblB,  ar  porrnsnenUj  In- 
credible. ThB  fiiots  Df  irBvelling  MTBrtf; 
Ti>1li]4aii  tainir,pAlnlcMBurglDali^Kint[(Bii» 
aad  ooDvoTBlng  by  lUAtciTilaneDiii  Hiniab 
between  lAiidon  and  Now  York,  bald  a~ 
blgh  plnue,  uot  mmtj  jbotb  ugv,  iiiuong' 
--■-  ^inpus.lblUttes. 
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comroittad  by  Bome  of  tha  writare 
^^inat  Uume'a  Essay  on  Miraclaa, 
otid  by  Bishop  Butler  before  them, 
in  their  Atixi<;ty  to  destioy  what  ap- 
peared to  them  tt  formidable  weapon 
of  asEaiilt  against  the  Chriatinn  reli- 
gion, and  tbe  effect  of  which  jn  en- 
tirely to  confound  the  doctrine  of  the 
Grounds  of  Diabelief.  The  niiatake 
(.■AnaiBtB  in  overlooking  the  dietinction 
betw^n  (what  may  be  called)  impro- 
bability before  the  fact  and  improba- 
bility after  it ;  or  (since,  as  Mr.  Venn 
remarks,  the  distinction  ut  past  and 
future  ia  not  the  material  circum- 
stance) between  tbe  improbability  of  a, 
Diere  guess  being  right  and  tbe  impro- 
bability of  an  alleged  fact  being  true. 
Many  events  are  altogether  ini- 
pmbable  to  ua  before  Ihoy  have  hap- 
pened, or  before  we  are  informed  of 
their  happening,  wliich  are  not  in  the 
least  incredible  when  we  are  informed 
of  tlieHi,  because  not  contrary  to  any, 
even  appro imate,  induction-  In  the 
cast  of  a  perfectly  fair  die,  the  chances 
are  five  to  One  against  throwing  ace, 
that  18,  ace  will  be  thrown  on  an 
average  only  once  in  six  tbruwa.  But 
this  is  DO  reason  against  believing 
that  aoe  was  thrown  on  a  given  oc- 
casion, if  any  cradible  wituesa  asserts 
it,  aince,  though  ace  is  only  thrown 
once  in  six  times,  tome  nnmbec  which 
la  only  thrown  onca  in  aix  times  must 
have  been  thrown  if  the  die  was 
thrown  at  all.  The  improbability, 
then,  or,  in  other  words,  the  unusoal- 
nesH,  of  any  fact  ia  no  reason  for  dis- 
lielieving  it,  if  the  nature  of  the  eana 
renders  it  certain  that  either  that  or 
something  e(|ually  improbable,  that 
is,  equally  unusool,  did  happen.  Nor 
is  this  all :  for  even  if  the  other  live 
sides  of  the  die  were  all  twos  or  all 
threes,  yet  as  oee  would  still  on  the 
average  come  up  once  in.  every  six 
thmiTS,  its  coming  up  ill  a  given 
throw  would  be  not  in  any  way  con- 
tradlctoiy  to  experience  If  we  dis- 
believed all  facts  which  had  the 
cbaucea  agoinat  them  beforehand,  we 
should  believe  hardly  anything-  Wo 
are  told  that  A.  B,  dieiX  yesterday : 


the  moment  before  we  were  80  told, 
the  chauceA  against  his  having  died 
on  that  day  may  have  been  ten  thou- 

to  die  at  some  time  or  other,  and  when 
he  died  must  necessarily  die  on  some 
particular  day,  while  the  preponder- 
ance of  chances  ia  very  great  against 
eveiy  day  in  particular,  experience 
affords  no  ground  for  discrediting 
any  testimony  which  may  be  pro- 
duced to  the  event's  having  tajcea 
place  on  a  given  day. 

Yet  it  has  been  considered,  by  Dr. 
Campbell  and  others,  aa  a  complete 
onawer  to  Hume'a  doctrine  (that 
things  are  incredible  which  are  con- 
trary to  the  uniform  counie  of  ex- 
perience) that  we  do  not  disbelieve, 
merely  because  the  chances  were 
against  them,  things  in  strict  con- 
fomitu  to  the  uniform  course  of  ex- 
perience ;  that  we  do  not  disbelieve 
an  alleged  fact  merely  because  the 
combination  of  causes  on  which  it 
depends  occurs  only  once  in  a  certain 
number  of  times.  It  is  evident  that 
whatever  is  shown  by  observation,  ta 
can  lie  proved  from  laws  of  natore,  to 
occur  in  a  certain  proportion  (how- 
ever small)  of  the  whole  number  of 
possible  cases,  is  not  contrary  to  ex- 
perience, though  we  are  right  in  dis- 
believing it  if  some  other  supposition 
respecting  the  matter  in  question  in- 
volves on  the  whole  a  less  departure 
from  the  ordinary  course  o(  events. 
Yet,  on  such  gronnds  as  this  have 
able  writers  been  ted  to  the  extraor- 
dinary conclusion  that  nothing  aup- 


§5.  We  have  considered  two  species 
of  events,  commonly  said  to  be  im- 
probable ;  one  kind  which  are  in  no 
way  ei-traocdiuary,  but  which,  having 
an  immense  preponderance  of  chances 
against  them,  are  improbable  until 
they  are  affirmed,  but  no  longer; 
another   kind  which,  being  contrary 

incredible    on   any  amount  of  testi- 
mony i-icept  such  aa  ■siKii  Nk  soffiif 


,  naisCiugof  u-hatarecomniiinlj 
termed  OoinaidencBB  :  id  other  wonis, 
thixe  coDibinatioDs  ol  chanoeB  which 
praBBDt  some  peculiar  Dud  utuxpeoled 
ngularit^,  ftaainiilatlng  tbero,  in  so 
fur,  to  tlie  results  of  law.  Aa  if,  for 
Fxnniple,  in  a  lotterf  ot  a,  thousimd 
ticlteU,  the  numbers  should  be  drawn 
in  the  exact  order  of  what  are  called 
the  natural  iramberB,  I,  2,  3,  &c 
We  have  bUII  to  consider  the  prin- 
ciplea  of  evidence  applicable  to  this 
case  :  whether  there  is  any  difference 
between  coincidenoea  and  ordinary 
events  in  the  amount  of  tastimany 
or  other  evidence  nscesaary  to  render 
them  credible. 

It  IB  certain  that,  OQ  every  rntianal 
principle  of  expectation,  a  cumbina- 
tioD  of  thia  peculiar  sort  may  be 
expeoted  quite  an  often  as  an?  other 
given  aeries  of  a  thousand  numbers  ; 
that  witli  perfectly  fair  dice,  eiires 
will  be  thrown  twice,  thrice,  or  any 


as  often 

throws,  as  any  othi 
numbers  Hxed  upon  iieforehand;  and 
that  no  judicious  player  would  give 
greater  odda  against  the  one  eeries 
ttian  against  the  nther.  Notwith- 
standing this,  there  is  a  general  dis- 
poeition  to  regard  the  one  as  much 
more  improbable  than  the  other,  and 
aa  requiring  much  stronger  evidence 
to  make  it  Credible.  Such  ia  the 
force  of  thia  impression,  that  it  has 
led  some  thinkers  to  the  conclusion, 
that  nature  hafl  greater  difficulty  in 
producing  regular  combinations  than 
irregular  ones ;  or,  in  other  words, 
tlint  there  is  some  general  tendency 
of  things,  some  law,  which  prevents 
Tegular  combinationa  fram  occurring, 
or  at  leoat  from  occurring  ao  often  oa 
others.  Among  these  thinkera  may 
be  numbered  D'Alembert,  who,  in 
an  Essay  on  Probabilities  to  be  found 
in  the  fifth  volume  of  Us  Milanges, 
contends  that  regular  combinationa, 
thoui;h  equally  probable  according  to 


the  mathemntical  theory  with  any 
othera,  are  physically  iea  probabls. 
He  appeali   ' 

other  words,  to  common  impressions  j 
saying,  if  dice  thrown  repeatedly  in 
uur  presence  gave  sines  every  time, 
should  wa  not,  before  the  nnmber  of 
throws  bad  reached  ten,  (not  to  speak 
of  thousands  of  miliions,)  be  ready  to 
affirm,  with  the  most  poaitive  convic- 
tion, that  the  dice  ware  false! 

The  common  and  natural  impres- 
sion is  in  favour  of  D'Alembert :  the 
regular  series  would  be  thought  mnch 
more  unlikely  than  an  irregular.  But 
this  common  impreaeion  is,  I  appre- 
hend, merely  grounded  on  the  fact, 
that  scarcely  anybody  remembers  to 
have  ever  seen  one  of  these  peculiar 
coincidences  :  the  reason  of  which  ia 
simply  that  no  one's  experience  ex- 
tends to  anything  like  the  number 
of  trials  within  which  that  or  any 
other  given  combinatiou  of  events  can 
be  expected  to  tiappcn.  The  ehancs 
of  sixes  on  a  single  throw  of  two  dice 
being  ^,  the  chance  of  sixea  t«n 
times  in  sneoeaaion  is  i  divided  bf 
the  tenth  power  of  36  ;  in  other  words, 
auch  a  concurrence  is  only  likely  to 
happen  once  in  3,656,158,440,062,976 
trials,  a  number  which  nu  dice-player'a 
experience  cornea  up  to  a  nulliontb 
part  of.  But  if,  instead  of  sixea  ten 
times,  any  other  given  succession  of 
ten  throws  had  been  £xed  upon,  it 
would  have  been  exactly  na  unlikely 
that  in  any  individual's  experience 
that  particular  aucceseion  bod  ever 
occurred  ;  althongh  this  does  not  leem 
equally  imprabable,  because  no  one 
would  be  likely  to  have  remembered 
whether  it  hod  occurred  or  not, 
and  because  the  cumpariaon  ia  tacitly 
made,  not  between  sixes  ten  times  ana 
any  one  particular  series  of  thrawi, 
but  between  all  regular  and  all  insu- 
lar aucCBsaious  taken  together. 

That  (as  D'Alembert  Bays)  if  the 
suoceaaion  of  sixea  was  actually 
thrown  before  our  eyes.  We  should 
aacriba  It  not  to  chance,  but  to  un- 
fairness in  the  dice,  ia  unquestionably 
true.     But  this  arista  from  a  t^-tally 


GROUKDS  OP  DISBELIEF. 


41 S 


different  principle.  We  sboiilil  thsn 
be  contideritig,  nnt  the  probability  of 
tbe  foot  In  itself,  but  the  nooiparativo 
probability  with  which,  when  it  is 
known  to  have  happened,  it  may  be  re- 
ferred to  one  or  to  another  caiue.  The 
regular  eetiea  is  not  at  all  less  litalj 
than  the  irregular  oua  to  be  brought 
about  by  cliance,  but  it  is  much  more 
likely  than  tie  irmgular  one  to  ba 
produced  by  design,  or  by  Bome  gene- 
ral cauae  operating  through  tbe  struc- 
ture of  tha  dice.  It  is  the  nature  of 
coEual  combinations  to  produce  a 
repetition  of  the  same  event,  as  often 
and  no  oftener  tliaii  any  other  series 
of  events.  But  it  is  the  nature  of 
general  caiinea  to  reproduce,  in  the 
same  clrcumstancea,  always  the  same 

alike  dietate  that,  all  other  things 
being  the  same,  we  should  rather 
attribote  the  affeot  to  a  cause  which, 
if  real,  would  be  very  likely  to  pro- 
duce It,  than  to  a  cause  which  would 
be  vety  unlikely  to  produce  it,  Ac- 
cording to  Laplace's  sixth  theorem, 
which  we  demonstrated  in  a  former 
chapter,  the  difference  oE  probability 
arising  from  the  superior  tfficae;/  of 
tbe  constant  cause,  unfaimaas  in  tbe 
dice,  woTild  after  a  very  few  throws 
for  outweigh  any  antecedent  proba- 
bility which  there  could  be  against  its 


D'Aleinbert  should  have  put  the 
question  in  another  manner.  Ue 
should  have  supposad  that  we  had 
oorseWes  previously  tried  the  dice, 
and  knew  by  ample  eiperiance  that 
they  were  fair.  Another  person  then 
tries  them  in  out  absence,  and  assures 
us  that  be  threw'  sixes  ten  times  in 
niccessioD.  Is  the  amerUon  credible 
or  not*  Here  the  effect  to  be  ac- 
counted for  is  not  Hie  ooourrenoe 
itself,  but  the  fact  of  the  witness's  as- 
serting it.  Thin  may  arise  either 
from  Its  having  really  happened,  or 
front  some  other  cause.  What  we 
have  to  estiroate  is  the  comparative 
protiability  of  theiHi  two  suppositions. 

If  tlie  witness  affirmed  that  he  hod 
thrown  any  other  neries  of  nomWrn, 


supposing  him  to  be  a  person  of 
veracity  and  tolerable  acouroey,  and 
to  profess  that  he  took  particular 
notici^  we  should  believe  him.  But 
the  ten  sixes  are  exactly  as  lilcely  to 
bave  been  really  thrown  as  the  other 
series.  If,  therefore,  this  assertion 
is  less  credible  than  the  other,  the 
reason  must  be,  not  that  it  is  less 
likely  than  the  other  to  bo  mode 
truly,  but  that  it  is  more  likely  than 
the  other  to  be  made  falsely. 

One  reason  obviously  presents  itielt 
why  what  is  called  a  coiuudence 
should  be  ofteuer  asserted  falsely 
than  an  ordinary  combination.  It 
excites  wonder.  It  gratifies  the  love 
of  the  marvellous.  The  motives, 
therefore,  to  falsehood,  one  of  tha 
most  frequent  of  which  is  the  desire 
to  astonish,  operate  more  strougly  in 
favour  of  this  kind  of  assertion  than 
of  the  other  kind.  Thus  far  there  ia 
evidently  more  reason  for  discrediting 
an  alleged  coincidence,  than  a  state- 
ment in  itself  not  more  probable,  but 
which  if  made  would  not  bo  thought 
rsniarkable.  There  are  cases,  how- 
ever, in  which  the  presumption  on 
this  ground  would  be  the  other  way. 
There  are  some  witnesses  who,  the 
more  extraordinary  an  occiirrenoa 
might  appear,  would  be  the  more 
anxious  to  verify  it  by  the  utmont 
carefulness  of  observation  before  they 
would  venture  to  believe  it,  and  stiU 
mora  before  they  would  Bs«ort  it  to 

§  6,  Independently,  however,  of 
any  peculiar  chances  of  mendacity 
arising  from  the  nature  of  the  asser- 
tion, Laplace  contends,  that  merely 
on  the  general  ground  of  the  falli- 
bility of  testimony,  a  coincidence  in 
Dot  credible  on  tbe  same  amount  of 
testimony  on  whioh  wa  should  he 
warranted  in  believing  an  ordinntj- 
combinnlJon  of  events.  In  oi'der  to 
do  justice  to  tiig  argument,  it  is  iioccr- 
aary  to  illustrate  it  by  tlie  example 
abuse  n  by  himself. 

If,  says  Loplace,  there  were  one 
th'.'HB«nd  tickfttB   m  ».  Vwi,  wA  ■»» 
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only  has  been  itmwn  out,  tben  if  an 
eye-witneaa  aflirma  that  the  number 
drawn  v>'wi  Ji},  thia,  thuugb  the 
choncea  were  999  in  tooD  against  it, 
is  not  on  that  aoiuunt  tbe  lees 
credible ;  its  crudibility  ia  equaJ  to 
the  antecedent  prubabiUty  at  the  wit- 
tioaa'a  veracity.  But  if  there  were  in 
the  box  999  bUiflk  balla  and  only  one 
white,  and  the  witncBs  nffirma  that 
the  white  bull  was  drawn,  the  caao 
according  to  Laplace  is  very  different  1 
the  credibility  of  hia  BBeertion  ia  but 
a  BOiall  fraction  of  what  it  was  in  the 
former  case  ;  the  reaeon  oE  the  differ- 
ence being  aa  followa  : — 

The  witnesaes  of  whom  wa  are 
speaking  muat,  from  the  nature  of 
iiie  caae,  be  of  a  kind  whose  credi- 
bility falla  materially  short  of  cer- 
tainty :  let  us  suppose,  then,  the 
credibility  of  the  witness  iu  the  case 
in  queation  to  be  ^ ;  tliat  is,  let  us 
suppoae  Hiat  in  every  tt 
which  the  witoeaa  mala 
average  are  correct  and 
Let  us  now  auppoae  that  there  have 
taken  place  a  sufBoient  number  uf 
drawings  to  exhaust  all  tbe  possible 
combinotiona,  the  witneaa  deposing  in 
every  one.  In  one  caae  out  of  every 
ten  in  all  these  drawings  be  will 
BctTudly  have  made  a  false  announce- 
ment. But  in  the  case  of  tbe  thou- 
sand tickets  these  false  annonncenionts 
will  have  been  distributed  impartially 
over  all  the  numbers,  and  of  the  999 
cases  in  which  No.  79  was  not  drawn, 
there  will  have  been  only  one  case  in 
which  it  was  announced.  On  the 
contrary,  in  the  case  of  tbe  thousand 
balls,  (the  announoement  being  always 
either  "black"  or  "white,")  if  white 
was  not  drawn,  and  there  was  a  false 
announcement,  that  false  announce- 
ment Tnuif  have  been  white ;  and 
since  by  the  supposition  there  was  a 
false  announcement  once  In  every  ten 
times,  white  will  have  been  announced 
falsely  in  one-tenth  part  of  all  the  cases 
in  which  it  was  not  drawn,  that  is,  in 
one-tenth  part  of  999  cases  out  of  every 
thousand.  White,  then,  is  drawn,  on 
an  average,  eiaotly  as  often  as  Ko.  79, 


but  it  ia  announced,  without  havin|; 
been  really  drawn,  999  times  aa  often 
as  No.  79  ;  tbe  announcement  there- 
fore lequirea  a  mncb  greater  amount 
of  testimony  to  render  it  credible," 

To  make  this  argument  valid  it 
must  of  course  be  supposed  tbat  tlie 
announcements  made  by  the  witueaa 
are  average  specimeos  of  hia  geneml 
veracity  and  accuracy,  or  at  least 
that  they  are  neither  mare  nor  less  so 
in  the  case  of  tbe  black  and  white 
balls  than  in  the  case  of  the  thousand 
tickets.  This  assumption,  bowever, 
is  nut  warranted.  A  person  is  far 
less  likely  to  mistake  who  baa  only 
one  form  of  error  to  gnard  against, 
than  if  he  bad  999  different  errors  to 
avoid.  Fur  instance,  in  the  example 
chosen,  a  messenger  who  might  make 
a  mistake  once  in  ten  times  in  report- 
ing the  number  drawn  in  a  lottery, 
might  not  err  once  in  a  thousoad 
timea  if  sent  simply  ia  observe 
whether  a  ball  was  blank  or  wbite. 
Laplace's  argument,  therefore,  is 
faulty  even  us  applied  to  his  own 
case.  Still  less  can  that  ease  be  re- 
ceived as  completely  r^resenting  all 
cases  uf  coincidence.  Laplace  ha«  lo 
contrived  his  example,  tbat  though 
black  answers  to  991)  distinct  possi- 
bilities, and  wbite  only  to  one,  tbe 
witness  has  nevertheless  no  bias  which 
can  make  him  prefer  black  to  whitd. 
The  witness  did  not  know  that  there 
were  999  black  balls  iu  the  box  and 
only  one  white  ;  or  if  he  did,  Liqilace 
has  taken  care  to  make  all  the  999 
eases  so  nndiatinguishnbly  alike,  wat 
there  is  hardly  a  poasibility  of  My 

*  Not,  liowover,  sa  mlRhC  at  first  si^ 
1  aliQWs 


IniWlDgs,  thfi  t 


is  A ;  wliile  the  drnwIoK  d'  a  wMbi  Isll 
inenrroctl;   993  times.     The   eradibdllt}-, 


BB  more  ctedlbli  thwi 
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■atiaB  of  folaehonl  or  error  nperating 
11  favour  of  any  of  theui,  which  would 
iDt  operate  in  the  same  uiniuier  if 
Jiare  were  only  one.  Alter  this  anp- 
positicin,  and  the  whole  argument 
11h  to  the  ground.  Let  the  balls, 
r  inatance,  be  numbered,  and  let 
tbe  white  ball  be  No.  79.  Connidered 
1  respect  of  their  colour,  there  ore 
nt  two  things  which  the  witness  con 
be  interested  in  asserting,  or  can  have 
dreamt  or  hallucinated,  or  has  to 
choose  fmm  if  he  answers  at  random, 
viz.  black  and  white  ;  but  considered 
In  respect  of  the  numbers  attached  to 
them,  there  are  a  thuueand  ;  and  iE 
his  interest  or  error  happens  to  be 
connected  with  the  numbers,  though 
the  only  assertion  he  makes  is  about 
the  colour,  the  cose  becomes  precisely 
assimilated  to  that  of  the  tbousand 
tickets.  Or  instead  of  the  baUa  sup- 
pose a  lottery,  with  1000  tioketa  and 
hut  one  prize,  and  that  I  hold  No.  79, 
and  being  interested  only  iu  tbnt,  ask 
the  witness  not  what  was  the  number 
drawn,  but  whether  it  waa  79  or  some 
■  ■  er.  There  are  now  only  two  cases, 
n  Laplace's  example ;  yet  he  surely 
Lild  nut  Bay  that  if  the  witnesson- 
BWered  79,  the  assertion  would  be  in 
an  enormous  proportion  leas  credible 
than  if  he  nmde  the  same  answer  to 
the  mme  question  asked  in  tbe  other 
vray.  If,  for  instance,  (to  put  u  esse 
supposed  by  Xjaplace  himself,)  he  has 
staked  a  hirge  sum  on  one  of  the 
chances,  and  thinks  that  by  announc' 
ing  its  occurrence  he  shall  increase 
his  credit;  he  is  equally  likely  to 
have  betted  on  any  one  of  the  999 
numbers  which  are  attached  to  black 
bnlU,  and,  so  far  an  the  chances  of 
mendacity  from  this  cause  aio  con- 
cerned, there  will  lie  999  times  as 
many  cbanoes  of  hia  announcing  block 
falsely  as  white. 

Or  suppose  &  regiment  of  1000  men, 
999  Englishmen  and  one  Frenchman, 
and  that  of  these  one  nrnn  has  been 
killed,  and  it  it  not  known  which.  I 
nsk  the  ([uestion,  and  the  witness  an- 
swers, the  Frenchman,  This  wos  not 
only  us  improbable  li  pfwri,  but  is 


in  itself  as  siuguli 
as  remarkable  a  coincidenci 
Lwing  of  the  white  ball 


should  believe  the  statement  as  readily 
as  it  the  answer  bad  been  John 
Thompson.  Because,  though  the  999 
En(,'lisbnien  were  all  alike  in  the 
point  in  which  they  differed  from  the 
Frenchman,  they  wet?e  not,  like  the 
999  block  balls,  undistinguishable  in 
every  other  respect ;  but  being  all 
different,  tbey  admitted  as  many 
chances  of  interest  or  error  as  if  each 
man  hod  been  oF  a  different  nation  ; 
and  if  a  lie  was  told  or  a  mistake 
made,  the  misstatement  was  as  likely 
to  fall  on  any  Jones  or  Thompson  of 
the  set  ns  im  tbe  Frenchman. 

The  example  of  a  coincidence  se- 
lected by  D'Alembert^  that  of  sixes 
throivn  on  a  pair  of  dice  ten  times  in 
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lather  than  to  such  as  Laplace's.  The 
coincidence  in  here  fut  more  remark- 
able, because  of  far  rarer  occurrence, 
thiui  tbe  drawing  of  the  white  boll. 
But  though  the  improbability  of  its 
really  occurring  is  greater,  the  supe- 
rior probabili^  of  its  being  an- 
nounced falsely  cannot  be  established 
with  the  some  evidence.  The  an- 
nouncement "black"  represented  999 
cases,  but  the  witneaB  may  not  havo 
known  this,  and  if  he  did,  the  999 
cases  are  bo  exactly  alike,  tiiat  there 
is  really  only  one  set  of  poaaible  causes 
of  mendacity  correaponding  to  the 
whole.  The  announcement,  "sixes 
tmjC  drawn  ten  times,"  rspreaenta,  and 
is  known  by  the  wibiess  lo  represent, 
a  great  multitude  of  contingencies, 
every  one  of  which  being  unlike  every 
other^  there  may  be  a  different  and  a 
fresh  set  of  csuaes  of  mendacity  cor- 
reaponding  to  each. 

It  appears  to  me,  therefore,  that 
Laplace's  doctrine  is  not  strictly  true 
of  any  coincidences,  and  is  wholly 
inapplicable  to  most ;  and  that  to 
know  whether  a  coincidence  does  or 
does  not  require  more  evidence  to 
render  it  credible  than  an  ordinary 
event,  wo  must  refer,  in  every  in- 
ataucc,  to  fitst  ^iIHict^s,  kiA  «!^- 
1,^ 
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"  Clear  and  distincfc  ideas  are  terms  which,  though  familiar  and  frequent  in  men's 
mouths,  I  have  reason  to  think  Qvezj  one  who  uses  does  not  perfectly  understand.  And 
possibly  it  is  but  here  and  there  one  who  gives  himself  the  trouble  to  consider  them 
.^o  far  as  to  know  what  he  himself  or  others  precisely  mean  by  them ;  I  have,  therefore, 
in  most  places,  chose  to  put  determinate  or  determined,  instead  of  clear  mkI  distinct, 
:is  more  likely  to  direct  men's  thoughts  to  my  meaniug  in  this  matter." — LoCKf's  Buay 
OH  the  Human  Underitanding ;  Epistle  to  the  Reader. 

"  II  ne  i)eut  y  avoir  qu'une  m6thode  parfaite,  qui  est  la  methode  naturelU;  on  nomroe 
ainsi  un  arrangement  dans  lequel  les  6tres  du  m6me  genre  seraient  plus  voisins  entre 
eux  que  ceux  de  tous  les  autres  genres ;  les  genres  du  mdme  ordre,  plus  que  ceux  de  tous 
los  autres  ordres ;  et  ainsi  de  suite.  Cette  methods  est  I'id^  auquel  lliistoire  uaturelle 
doit  teiidre ;  car  il  est  dvidentllue  si  Ton  y  parrenait,  Ton  aurait  I'expressiou  cxaote  et 
complete  de  la  nature  euti^re."— Cuvuk,  Jugne  Animal^  Introduction. 

"Deux  grandes  notions  philoeoi^ques  dominent  la  th6orie  fondamentale  de  la 
methode  naturelle  propremeut  dite,  savoir  la  formation  des  groupes  naturels,  et  ensuite 
leur  succession  hierarcnique." — CoMTfi,  Cows  de  PhilosopJiie  Potiiivt^  42me  lengou. 


CHAPTER  I. 

OF  OBSERVATION  AND  DESOBIFTION. 

§  I.  The  inquiry  which  occupied 
us  in  the  two  preceding  books  has 
conducted  us  to  what  appears  a  satis* 
factory  solution  of  the  principal  pro- 
blem of  Logic,  according  to  the  con- 
ception I  have  formed  of  the  science. 
We  have  found  that  the  mental  pro- 
cess with  which  Logic  is  conversant, 
the  operation  of  ascertahiing  truths 
by  means  of  evidence,  is  always,  even 
when  appearances  point  to  a  different 
theory  of  it,  a  process  of  induction. 
And  we  have  particularised  the  vari- 
ous modes  of  induction,  and  obtained 
a  clear  view  of  the  principles  to  which 
it  must  conform,  in  order  to  lead  to 
refults  which  can  be  relied  on. 


The  consideration  of  Induction, 
however,  does  not  end  with  the  direct 
rules  for  its  performance.  Something 
must  be  said  of  those  other  operations 
of  the  mind,  which  are  either  neces- 
sarily presupposed  in  all  induction, 
or  are  instrumental  to  the  more  diffi- 
cult and  complicated  inductive  pro- 
cesses. The  present  book  will  be  de- 
voted to  the  consideration  of  these 
subsidiary  (^)erations,  among  which 
our  attention  must  first  be  given  to 
those  which  are  indispensable  pre- 
liminaries to  all  induction  whatso« 
ever. 

Induction  being  merely  the  exten- 
sion to  a  class  of  cases  o^  something 
which  has  been  observed  to  be  true  in 
certain  individual  instances  o€  t^ 
class,  the  ftwit  -pAaAfe  vjaiom^  >i>a&  o^tw 
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tions  ■ubaidiorybi  induction  is  claimed 
to  Observatiim.  This  U  not,  however, 
the  place  to  iaj  down  mles  for  mak- 
ing good  obBervers  ;  nor  is  it  within 
the  competence  of  ]jogic  to  do  no,  but 
uf  the  art  of  intellectnaJ  Education. 
Our  business  with  observation  is  only 
in  its  (unnectiuD  with  the  appropriate 
pmblem  of  Logic,  the  estimntion  of 
evidence.  We  hsve  to  oonaidBT,  not 
how  or  what  to  nlwerve,  but  under 
what  conditiuna  obstrTatioD  is  to  bi; 
relied  on  ;  what  is  needful,  in'order 
tiat  the  fact,  Bnpptaed  to  ba  observed, 
may  Bof ely  bo  reueived  oa  true. 

§  2.  The  answer  to  this  quention  ia 
very  simple,  at  least  iu  its  first  aspect. 
The  sole  condition  is,  that  what  is 
supposed  to  have  been  observed  shall 
really  have  been  9bBerved ;  that  it  be 
an  ubservation,  not  an  inferenoe.  I'or 
in  ahnost  every  act  of  our  peioeiving 
faculties,  observation  and  inference 
are  intimately  blended.  What  wo  are 
mid  to  observe  in  usually  a  compound 
result,  of  which  one-t^nili  may  be  ob- 
eervatioD,  and  the  remaining  nine- 
tenths  inference. 

1  affirm,  for  example,  that  I  hear  a 
man's  voice.  This  would  pass,  in  com- 
mon language,  for  a  direct  perceptioD, 
All,  however,  which  is  really  perce])- 
tioD,  is  that  I  hear  a  sound.  That 
the  sound  is  a  voice,  and  that  voice 
the  voico  of  a  man,  are  not  peroeji- 
tioDB  but  inferences.  I  atRrm,  again, 
that  I  saw  my  brother  at  a  certain 
hour  this  morning.  If  any  proposi- 
tion concerning  a  matter  of  fact  would 
commonly  be  SMd  to  be  known  by  the 
direct  testimony  uf  the  senses,  tliis 
surely  ivould  be  so.  The  truth,  how- 
ever, is  far  otherwise.  I  onlysaw'a 
certain  coloured  surfaos ;  or  rather  I 
hud  the  kind  of  visual  BensHtiona 
which  are  usually  produced  by  a 
colountd  surface;  and  from  tbese  as 
marks,  known  to  bo  such  by  pre- 
vious eiperienco,  I  concluded  that  I 
Eaw  my  brother.  I  might  have  h.id 
sensations  preuisety  similar  when  my 
brother  was  not  there.  I  might  have 
i>e<^u  soiuu  other  [wr^ou  bo  nearly  )ie- 


s    might    be 


sembling  him  in  appearance  as,  nt 
tbo  distance,  and  with  the  degree  of 
Attention  which  I  be9tow<ed,  to  be 
mistaken  for  lum.  I  might  have 
been  asleep,  and  have  dreamed  that 
I  saw  him  ;  or  in  a  nervous  state  of 
dieurder,  which  brought  his  image  be- 
fore ma  in  a  waking  hallucination. 
In  all  these  modes,  many  have  been 
led  to  believe  that  they  saw  persons 
well  known  to  them,  who  were  dead 
or  far  distant  If  any  of  bheso  sup- 
positions had  been  true,  the  affirma- 
Cicn  that  I  saw  my  brother  wonid 
have  been  eironeous ;  but  whatever 
was  matter  of  direct  jiercoption, 
namely,  the  visual  sensations,  would 
have  been  reaL  The  inference  only 
would  have  been  ill  grounded :  I 
should  have  ascribed  thi 

Innumerable  instanci 
given,  and  analysed  in  t1 
ner,  of  what  are  vulgarly  called  errors 
of  sense.  There  are  none  of  them 
properly  errors  at  sense  ;  tbey  are  erro- 
neous luforences  from  sense.  When 
I  look  at^  candle  through  a  multi- 
piying  glass,  I  see  what  seems  a  dozen 
candles  instead  of  one :  and  If  the  real 
(nrcumstonces  of  the  case  were  skfl.- 
fnlly  disguised,  I  might  suppose  that 
there  were  really  that  unmber ;  there 
would  be  what  is  called  an  optical 
deception.  In  the  kaleidoscope  tfaera 
really  is  that  deception  :  when  I  look 
through  the  instrument,  instead  of 
what  is  actually  there,  namely,  a  casual 
arrangement  of  coloured  fragments, 
the  appearance  presented  is  that  of 
the  some  combination  several  timea 
repeated  in  syuuuotrical  arrangemeot 
round  a  point.  The  delusion  a  of 
course  e&euted  by  giving  ms  the  Same 
sensatioUB  which  I  should  have  hod 
if  such  a  symmetrical  corabinaUon 
had  really  been  presented  to  ma.  I£ 
I  cross  tivu  of  my  fingers,  and  briog 
any  small  object,  a  marble,  fat  in- 
stance, into  contact  with  both,  at 
paintx  nut  usually  touched  aiiaulta- 
□eously  by  one  object,  I  can  hardly, 
if  my  eyes  are  shut,  help  balievine 
tlint  thei'u  are  two  marbled  instead  uE 
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one.  But  it  is  nor  my  touch  in  ^hie 
case,  nnr  my  eight  in  the  other,  which 
in  deceived ;  the  deception,  whether 
durable  oc  only  momentary,  is  in  ray 
jiidjpnent.  From  iny  itenseg  I  have 
iilily  the  sensBtions,  and  those  are 
genuine.  Being  nomstomed  to  have 
those  or  niniilar  sensatiana  when,  and 
only  when,  A  certain  Krrangement  ot 
ontwurd  abjects  is  present  to  ray 
nrganB,  I  have  (he  habit  of  instantly, 
when  I  experienoB  the  sengationg, 
inferring  the  eKietenoe  of  that  state 
of  outward  things.  Thia  habit  han 
become  bo  powerful,  that  the  infer- 
eooe,  performed  with  the  speed  and 
certainty  of  an  instinct,  is  confounded 
ivith  intuitive  perceptions.  When  it 
IB  ourrect,  I  am  nnconsciooe  that  it 
ever  needed  proof ;  even  when  I  know 
it  to  be  incorrect,  I  canuot,  without 
considerable  effort,  nkxtain  from 
making  it  In  order  to  be  aware 
that  it  ia  not  made  by  instinct  but 
by  an  acqnired  habit,  I  am  obliged 
to  reflect  on  the  alow  process  through 
which  I  learnt  to  judge  by  the  eye 
of  many  tilings  which  I  now  appear 
to  perceive  directly  by  sight ;  and  on 
the  reverse  operation  performed  by 
peraons  learning  to  draw,  who  with 
difficulty  and  Inbour  divest  theni- 
seives  of  their  acquired  perceptions, 
and  learn  afresh  to  see  things  aa  tbey 
appear  to  the  eye. 

It  woold  be  easy  to  pmlon);  these 
illustraWona,  were  there  any  need  to 
expatiate  on  a  topic  so  copiously  ei- 
empMed  in  varioua  popular  works. 
From  the  ewunplea  already  given,  it 
is  seen  sufficiently  that  the  individual 
facts  from  which  we  collect  our  in- 
duc1>ive  generalisations   are    scarcely 
ever  olitiuned  by  observation  alone. 
Observation  extends  oidy  to  the 
sations  bywhich  we  recognise  objects; 
but  the  propositions  which  we  make 
lue  of,  either  in  science  or  in  common 
life,  relate  mostly  to  the  objects  tliem- 
aelveti.     In  every  act  of  what  is  called 
observation,    there    is    at    least    oi 
inferenoe^trom     the    senaatioua 
the    prexence   of    the    object ;    fro 
the  iiiarky  ov  liiagnostica  to  the  e 


phenomenon.  And  hence,  among 
other  consequences,  follows  the  Heein- 
ig  paradox  that  a  general  jiropn?!- 
oQ  collected  from  pnrtioiiUrs  is  of  tiii 
lOre  certiunly  true  than  any  one  of 
the  particular  propositiona  f  n>m  which, 
by  an  act  of  induction,  it  was  inferred. 
For  each  ot  those  particular  (or  rather 
singular)  propositions  Involved  an  in. 
ferenca  from  the  impression  on  the 
senses  to  the  fact  which  caused  that 
impressiim  ;  and  this  inference  may 
have  been  erroneous  in  any  one  of  the 
instances,  but  cannot  well  have  been 
erroneous  in  all  of  them,  provided 
their  number  was  sufficieTit  to  elimi- 
nate chance.  The  concliision,  there- 
fore, that  is,  the  general  proposition, 
may  deserve  more  complete  reliance 
than  it  would  be  safe  to  repose  in  any 
one  of  the  inductive  premises. 

The  logic  of  observation,  then,  con- 
siets  solely  In  a  correct  discrimination 
between  that,  in  a  result  of  obeerva- 
tiiin,  which  has  really  been  perceived, 
and  that  which  Is  an  inference  from 
the  perception.  Whatever  portion  is 
inference,  is  amenable  to  the  rules  of 
induction  already  treated  of,  and  re- 
quires no  further  notice  here;  the 
question  for  us  in  this  place  is,  when 


allw 


is  infers 


■hat  rei 

first  place,  tbe  mind's  own  feelings 
••c  states  of  consciousneaa,  namely,  its 
outward  feelings  or  sensatioiis,  and 
ita  inward  feelings  —  its  thoughts, 
emotions,  and  ri^itifms.  Whether 
anything  else  remains,  or  all  else  ii 
inference  from  this ;  whether  the 
mind  is  capable  of  directly  pereeiv 
ing  or  apprehending  anything  except 
states  of  its  own  consciousness  ~is  a 
problem  of  metn):^ysics  not  to  be  dis- 
cussed in  this  pbux.  But  after  ex- 
cluding all  questions  on  which  tneta* 
physicians  differ,  it  remains  true,  tliat 
for  most  parpases  the  discrimination 
we  ore  called  upon  practically  tu  ex- 
ercise is  that  lietween  sensations  or 
otbur  feelings,  of  our  own  or  of  other 
people,  and  infereaees  drawn  from 
them.  And  on  the  theory  of  Obaervs- 
tiou  this  is  o-lL  wtAiii  Bt  "■ 


,   and   bJI 


§  3.  If,  in  the  aimpleat  DbsetvaUon, 
or  in  whBt  pasaea  for  suoh,  there  is  a 
Urge  part  which  ia  iiot  ulHervation 
but  EMmuithiii^  elao,  sa  in  tha  aiiDpleBt 
description  of  an  DbaerVfUion,  there 
ie,  nod  must  always  he,  miioh  more 
asserted  thou  is  contained  in  the  per- 
ception itself.  We  canaot  describe  a 
faut  without  Implying  mora  than  Ibe 
fact.  The  penjeptioQ  is  imly  o£  one 
inilividual  thing  1  but  to  deHcribe  it 
JB  to  affirm  u  conneation  between  it 
and  evecy  other  thing  which  is  either 
denoted  or  connoted  by  any  of  the 
terms  lued.  To  begin  with  an  ex- 
ample, than  whioh  none  can  be  con- 
ceived mora  eleinentary  :  I  have  a 
aeusatioa  of  eight,  and  I  endeavour 
to  describe  it  by  saying  that  I  stw 
something  white.  In  saying  thia,  I 
do  iu>G  solely  alfirm  my  sensation  ;  I 
also  cUsa  it.  I  aaaert  a  -  • ' 
between  the  thing  X  1 
tilings  which  I  and  othi 
tomiid  to  liall  white.  1 1 
resemhles  them  in  the 
in  whioh  they  all  resemble  one  an- 
other, in  that  which  ia  the  ground  of 
their  being  called  by  the  name.  This 
ia  not  merely  one  way  of  describing 
an  observation,  but  the  only  way. 
If  1  wouid  either  register  my  obser- 
vation for  my  own  future  use,  wmake 
it  known  for  tha  beiieBt  of  othera,  I 
must  assert  a  resemblance  between 
the  fact  which  I  have  observed  and 
something  else.  It  ia  inherent  in  a 
desoription,  to  be  the  statement  of  a 
resemblance,  or  resemblances. 

We  thns  aee  thut  it  in  impossible 
to  express  in  words  any  result  of  ob- 
servation without  performing  an  act 
poaseaaing  what  Dr.Whewell  considers 
to  be  eharacteriatio  of  Induction. 
There  is  always  something  introduced 
which  was  not  included  in  the  obfier- 


mon  to  the  pheiunncnon  with  other 
phenomena  to  which  it  is  compared. 
An  obsurvatjun  cannot  be  spulien  of 
in  luuijTia([e  at  all  without  declaring 


mora  than  that  one  observatifitl ;  with- 
out aaairailating'  it  to  other  phenomena 
already  nbserved  and  olaasitied.  But 
this  identification  of  an  object — thia 
recognition  of  it  as  paeseaaing  oertain 
known  charaotcristica — has  neverbeeu 
confonnded  with  Induction.  It  ia  an 
i^wration  whidi  precedes  all  induc- 
tion, and  supplies  it  with  its  materials. 
It  ia  a  perception  of  resamblanoeB,  ob- 
tained, by  compariHon. 

These  roseudilanceB  are  not  always 
apprehended  direotly,  by  merely  com- 
paring the  object  observed  with  some 
other  preaent  object,  or  with  our  re- 
collection of  an  Inject  which  ia  abaant. 
They  are  often  awiertained  through 
intermediate  marks,  that  is,  deduc- 
tively. In  describing  some  new  kind 
of  animal,  suppose  me  to  say  that  it 
measui'ea  ten  feiet  in  lenjjth.  from  the 
forehead  tA  tha  extremity  of  tlu  tail. 
I  did  not  ascertain  this  by  lh«  unM- 
siated  eye.  I  had  a  two-toot  Tulu 
which  1  applied  to  the  object,  and, 
as  we  commonly  say,  measured  it ; 
an  operation  which  was  not  wholly 
manual,  but  partly  also  mathematical, 
involving  the  two  propositions,  Five 
timea  two  is  ten,  and  Things  which 
are  equal  to  the  same  thin;;  am  equal 
to  one  another.  Hence,  iJie  fact  Uiat 
the  animal  in  ten  feet  loug  is  not  an 
immediate  perception,  but  a  OonEln- 
siou  from  reasoning  ;  the  minm  pre- 
mises  alone  being  furnished  by  obser- 
vation of  the  object.  Nsvertheleat, 
this  is  called  an  observaUon,  or  a 
description  of  the  auimal,  not  aa  in- 
duction respecting  It 

To  pass  at  once  fivm  a  very  simple 
to  a  very  complex  example  ;  I  BiHrm 
that  the  earth  is  globular.  The  as- 
sertion is  not  grounded  on  direct  per- 
ception ;  fur  the  figure  of  the  eartb 
cannot,  by  us,  be  directly  pemwred, 
though  the  assertion  would  not  ba 
true  unless  circumstanoes  could  be 
supposed  under  which  iti  truth  could 
be  so  perceived.  That  the  form  of  the 
earth  is  globular  is  inferred  from  cer* 
tain  marks,  as,  for  instance,  from  tbie. 
that  its  shodoH'  thrown  upon  the  muun 
is  circular  ;  or  thia,  that  on  the  sen,  or 
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any  pxttmaive  pjjiiii,  our  liorizoii  is 
ftlwsys  ft  circle ;  either  of  which 
marks  ii  tncuiupBtiblB  with  fttiy  otlier 
thnn  B  gliibuiar  foim,  I  a»ert  fur- 
ther, thbt  the  earth  !■  that  pftrtimilnr 
kind  of  globe  whloh  in  termed  an 
oblate  iph?!^!],  beoauHH  it  is  fcninii 
by  inManrement  in  Oio  direotimi  of 
the  meridian  that  the  length'  nn  the 
(iirboe  oE  the  earth  which  Bubtenda  n 
given  BM^lo  at  its  centre  dimlniihes 
M  we  racede  from  the  equator  and 
npproach  the  )Hi1e9.  But  thepe  pra- 
pinitionH,  that  the  eafth  is  globidar, 
vid  that  it  ie  an  oblate  Hpheroid, 
•(Xerl,  tiaoh  of  tiieio,  an  individual 
Itct.  in  ita  own  nature  capable  o{ 
being!  penieired  by  the  senees  when 
the  reqninite  orgajui  and  the  neoeBsacy 
piisition  are  mipposed,  and  only  not 
actnaUy  perneived  became  thoie  or- 
Ranit  and  that  ponition  are  wuiting. 
This  identili cation  of  the  earth,  first 
u  k  globe,  and  next  as  an  obiate 
■■{iheroiid,  which,  If  tlie  fact  eould  liave 
been. men,  would  have  been  called  a 
deacription  of  the  fi)pire  of  the  earth, 
may  without  impropriety  be  ho  called 
when,  instead  of  being  seen,  it  is  in- 
terred. But  we  could  not  without 
impropriety  call  either  of  these  Baaer- 
tlous  ao  inductioD  from  facta  respect- 
ing the  earth.  They  are  not  general 
propoiltiona  collected  from  particular 
facts,  Imt  particnlar  facts  deduced 
from  general  propoaitionB.  They  are 
eonolunons  obtained  deduoUrely  from 
premises  originating  in  induction  ;  but 
ot  these  premises  some  were  not  ob- 
tained by  observation  of  the  earth, 
nor  had  any  peculiar  reference  to  it 

If,  then,  the  truth  rmpecting  the 
fignre  of  the  earth  is  not  an  induction, 
why  aboDld  the  truth  respecting  the 
Hgiire  of  the  earth's  orlrit  be  bo  7  The 
two  oases  only  differ  in  this,  that  the 
form  of  the  orbit  was  not.  like  the 
form  of  the  earth  i4>elf,  deduced  by 
ratiocination  from  facts  which  were 
mark*  of  ellipticity,  but  was  got  at  by 
boldly  guessing  that  the  path  was  an 
eUipse,  Hnd  tindiut!  afttirwanlf,  on 
examination,  that  the  obaervatiunii 
were  in  harmony  with  the  hypothesis. 


According  to  Dr.  Whewell.  however, 
this  prticeiiB  of  guessing  mid  verifying 
onr  guenBes  is  not  only  induction,  but 
the  whole  of  indn«tion ;  no  other  ex- 
position «an  be  given  of  that  logical 
operation.  That  he  is  trrong  in  the 
latter  assertion,  the  whole  of  the  pre- 
ceding Book  has,  I  hope,  sufficiently 
proved  t  and  that  the  procens  by 
which  the  elliptiaity  of  the  planetary 
orbits  was  naoertained  is  not  induc- 
tion at  all  waa  attempted  to  be  sho\vn 
in  the  second  chapter  of  the  sanio 
Book.*  We  are  now,  however,  pro- 
pared  to  go  more  into  the  heart  ot 
tke  oiatler  than  at  that  earlier  period 
of  our  inquiiy,  and  to  shoii-,  not 
merely  what  the  operation  In  question 
ii  not,  but  what  it  Is. 

ti  the  second 


§  4-  We  observed,  i 
chapter,  that  the  proposition  "the 
earth  moves  in  an  ellipse"  so  far  as  it 
only  serves  for  the  colligatioa  or  con- 
necting together  of  aobuil  observa- 
tionn,  (that  is,  as  it  only  atflrnu  that 
the  observed  positions  of  the  eartii 
may  be  orareotly  represented  by  as 
many  points  In  the  circumference  of 
an  imaginary  ellipse,)  is  not  an  induc- 
tion, but  a  description  ;  it  is  an  in- 
duction only  when  it  affirms  that  the 
intermediate  pneltionii,  of  which  there 
hna  been  no  direct  obaervation,  would 
be  found  to  correspond  to  the  re- 
maining poinla  of  the  same  elliptic 
eircumference.  Nov,  though  this 
real  induction  is  one  thing  and  the 
lieaoription  another,  we  are  in  a  vety 
different  condition  for  making  the  in- 
duatlon  before  we  have  ubtnined  the 
descriptiou,  and  after  it.  For  inas- 
much OB  the  deecription,  like  all  other 
dexcriptions,  contains  the  annertion  of 
a  res«Dhlanc8  between  the  phenome- 
non deBcribed  and  aomething  else ; 
in  pointing  out  something  which  the 
series  of  observed  plocss  of  n  planet 
refltfmbles,  it  points  out  lomethmg  in 
which  the  several  places  tbemselvea 
Bgi-ee.  It  the  aeries  of  places  corre- 
spond to  B«  many  paints  of  an  ellipsf. 
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the  place-i  thoinsclvos  agree  in  baing 
EituaW  in  that  elliiise.  We  have, 
flieretore,  by  the  aame  process  which 
l^ve  UH  the  deBcnptimi,  ubtaaucd  the 
requiuteH  tut  mi  intlucbiDn  by  the 
Method  of  Agrmiueut.  The  siiccea- 
»ive  ubsHcved  placea  of  the  earth 
being  coDBidered  as  uBeate,  and  ita 
motion  u  the  cause  which  produces 
them,  we  fiud  that  thiuie  affecta,  that 
ii,  those  plocea,  itgne  in  the  circum- 
Etanca  of  beine  in  an  oUipge.  We 
conclude  that  the  remaining  effects. 
the  plncea  which  hare  nut  bepn  ob- 
served, agree  in  the  same  circum- 
stnnce,  and  that  the  lnv>  of  the  motion 
of  the  earth  is  motion  in  tui  ellipse. 

The  Colligation  of  Facts,  therefore, 
liy  means  of  hypothesis,  or,  as  Dr. 
Whewell  prefers  to  say,  by  means  of 
Conceptions,  instead  of  being,  as  he 
supposes,  Induotiiin  itself,  t^kes  its 
proper  place  among  operations  aub- 
sidiaiy  to  Induction.  All  loductian 
supposes  that  we  have  previously 
compared  the  requisite  number  of 
individiukl  instances,  and  ascertained 
in  what  circumstances  they  agree. 
The  Colligation  of  Pacta  is  no  other 
than  this  preliminary  operation.  When 
Kepler,  after  vainly  endeavouring  to 
connect  the  observed  places  of  a  planet 
by  various  hypotheses  of  circular  mo- 
tion, at  last  tried  the  hypothesis  of 
on  ellipse  and  found  it  answer  to 
the  phenomena ;  what  he  really  at- 
tempted, first  imsuccessfully,  and  st 
last  successfully,  was  to  discover  the 
circumstance  in  which  all  the  ob- 
served positions  of  the  pianet  agreed. 
And  when  he  in  like  manner  con- 
nected another  set  of  observed  facts, 
the  periodic  times  of  the  different 
planets,  by  the  proposition  that  the 
squares  of  the  times  ore  proportional 
to  the  cubes  of  the  distances,  what 
he  did  was  simply  to  ascertain  the 
property  in  which  the  periodic  times 
of  all  the  different  planets  agreed. 

Since,  therefore,  alt  that  is  true  and 
to  the  purpose  in  Dr.  Whewell's  doc- 
trine of  CSmoeptions  might  be  fully 
■expressed  by  the  more  familiar  term 
Hypothesis ;   and  since  his  Coliiga- 


iihenomena    In 


tion  of  Facts  by  means  of  appropriate 
Conceptions  is  but  the  ordinary  pro- 
'  'inding  by  a  comparison  of 
what  consists  th«r 
iBumblance  ;  I  wonld 
willingly  have  confined  myself  tn  those 
better  understood  expressions,  and 
persevered  to  the  end  in  the  Bama 
abatinence  which  I  have  hitherto  ob- 
served from  ideolngieal  discussions  i 
considering  the  mechanism  of  our 
thoughts  til  be  a  topic  distinct  from 
and  irrelevant  to  the  principle*  and 
rules  by  which  tlie  trust  worthinen  of 
the  results  of  thinking  is  to  be  esla- 
mated.  Since.hoWHVer.a workof such 
high  pretensions,  and,  it  must  also  be 
said,  of  so  much  real  merit,  has  rested 
the  whole  theory  of  Induction  npon 
such  ideological  consideralions,  it 
necessary  for  others  who  fol- 


their  doctrines  whatever  position  may 

properly  belong  to  them  on  the  aa 

metaphysical  ground.    And  this  is  i 


CHAPTER  II. 


§  I.  TuFC  metaphysical  inquiry  in 
the  nature  and  composition  of  what 
have  been  called  Abstract  Ideas,  or, 
in  other  words,  of  tlie  nutioiia  which 
answer  in  the  wind  to 
general  names,  belongs  not  to  Logic, 
but  to  a  different  «cienae,  and  oar  ■ 
purpose    does   not    require    that   Wo 
should  enter  upon  it  hero.     We  are 
only  concerned  with  the  universally 
aclmowledged  fact  that  such  ttotloiu 
or  conceptions  do  edsL      The  miod 
can  conceive  a  multitude  of  individiiBl 
things  as  one  assemblac^  or  class  ;  and 
geueral  names  do  really  suggest  to  us 
certain  Ideas  or  mental   r 
tions,  otherwise  we  could  ni 
names  with  consciousness  of  a  n 
iug.     Whether  the  idea  called  up  by 
a  general  name  is  composed  al  Uie 
which   all 


ABSTRACTION. 


the  indiviiliialg  denoted  by  the  name 
afree,  utid  of  no  others,  (which  is  the 
doctHno  of  Lncke,  Brown,  and  the 
ConoeptuiklistE ;)  or  vrhethur  it  be  the 
idea  of  some  one  of  those  individuals, 
uluthed  iu  jt>>  iiidividualuriiig  pecu- 
liaritiea,  but  with  the  adcompsnyiii); 
knowledge  that  tboBe  peculiaritira  are 
not  prc^iBrtiBa  of  the  class,  (which  is 
the  doutrine  of  Berkeley,  Mr.  Bailey,* 
nnd  the  modem  Nomicaliats ;)  or 
whether  (as  held  by  Mr.  James  Mill) 
the  idea  of  the  class  is  that  of  a  mis- 
(tellatieoiu  assemblage  of  iudividuale 
belonging  tu  the  claea ;  or  whether, 
finally,  it  be  any  one  or  any  other  of 
all  these,  aeonrding  to  the  accidental 
circumttances  of  the  case  ;  certain  it 
is,  that  some  idea  or  mental  concep- 
tion is  snggBsted  by  a  general  name, 
whenever  we  either  hear  it  or  empliij 
it  with  cunsuousness  of  a  meaning. 
And  this,  which  we  may  oall  if  we 
please  a  general  idea,  repreaciita  in  our 
mindii  the  whole  claaa  of  thingn  to 
which  the  name  is  applied.  When- 
ever we  think  or  reason  conoeming 
the  claas,  we  do  bo  by  means  of  this 
ide«.  And  the  voluntary  power  which 
the  mind  haia  of  attending  to  one 
jMtrt  of  what  is  present  to  it  at  any 
moment,  and  neglecting  another  part, 
tnables  us  to  keep  our  reasouiiign 
and  conduHions  reepeeting  the  clasa 
unaffected  by  anything  in  the  idea 
or  mental  image  wliich  in  not  really, 
or  at  least  which  we  do   not  really 

'  Mr.  DiUley  hai^reii  the  best  slalflmDiit 

una  Indlvidujil  ul  the  doas  tm 
somelimoB  of  anuther,  not  unf] 
iiiHiy  Indlvi^unls  tn  suconai 
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ulenienU  from  HBVanil  ilincrui;t  objects,  by 
a  latent  prooeHfl  of  wbich  1  tuu  mit  coii- 
iwioiu  "  (letten  on  tha  Fhlloaophy  of  tLe 
Uiinuu  Ulnd,  istSeries,  Letter  aa\  Biit 
Ur.  Bnllsr  must  aUow  tbikt  wa  cany  ou 

tliu  cIaba  by  means  of  this  Idea  or  aoiicep- 
tloDof  wmoauelDiKiiduiainlt,  lliigis 
aji  I  require.  Tbfi  name  of  a  olass  eoUs  up 
same  Idea  Ihrou^  which  we  can.  to  all 
lulonta  aud  purpones.  think  of  the  cluaua 
Biid)!.  nnd  iiot  solely  of  an  individual  uieoi- 


iion  to  the  whole 


There  are,  then,  nuoh  things  aa 
general  conceptions,  or  conceptions 
by  means  of  which  we  can  think 
generally  ;  and  when  we  form  a  set 
of  phenomena  into  a  olaas,  that  is, 
when  we  compare  them  with  one 
another  to  ascertain  in  what  they 
agree,  sonw  general  conception  is  im- 
plied in  this  mental  operation.  And 
iniumnch  as  anch  a  comparison  Is  a 
necessary  preliminary  to  Indnotion. 
it  is  most  true  that  Induction  could 
not  go  on  without  f^eneral  ooncep- 


%  2.  But  it  does  not  therefore  fol- 
low that   these   general   conceptions 

viously  to  the  oumparison.  It  is  not 
a  law  of  our  intellect,  that,  in  com- 
paring things  with  eaeh  other  and 
taking  note  (if  their  agieement,  we 
merely  recognise  aa  realiued  in  the 
outward  world  something  that  we 
already  had  in  our  minds.  The  con- 
ception originally  found  its  way  to  us 
as  the  raiiU  of  auoh  a  comparison. 
It  was  obtained  (in  metaphyiical 
phrase)  by  abntractina  from  individual 
things.  These  things  may  be  things 
which  we  perceived  or  thought  of  on 
former  i-coasiuus,  but  they  may  also 
be  the  tilings  which  we  are  perceiving 
or  thinking  of  on  the  very  occasion. 
When  Kepler  compared  the  observed 
places  of  the  planet  Mare,  tuid  found 
that  they  tigreed  in  being  points  of  an 
elliptic  circumference,  he  applied  a 
general  conception  which  was  already 
in  his  mind,  having  been  derived 
from  his  former  eicperience.  But  this 
is  by  no  means  univeisaUy  the  case. 
When  WB  compare  several  objeots 
and  find  them  to  agree  in  being 
white,  or  when  we  compare  the 
various  species  of  luiuinating  aniniala 
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s  inuuli  a,  gene- 
mndnat  Kepler 
h«d  in  hh  t  we  have  the  tmnoeption 
of  B  "  white  thing,"  or  the  conoeptitra 
of  a  "  cloven- rooted  animnl."  But 
ito  OQO  BUppoHiaa  that  ve  neceeearHy 
bring  thene  ooiieeptioiiB  with  ua,  uid 
ijijm-indufe  them  (to  adopt  Dr.  Whe- 
ffell'a  exprsnioii)  upon  the  SKota  i  Ho- 
cause  in  thew  EJaipls  oaaeg  every- 
I»dy  seoa  thnt  the  very  act  of  coio- 
inrison  whioh  ends  in  one  connecting 
the  factB  by  means  of  the  oonoeptiiiD 
may  be  the  aource  from  which  we 
derive  tlie  conception  itnelE.  If  we 
had  DBVoc  Been  nmy  white  object  or 
liftd  never  seen  any  olarvn-foated 
animal  before,  ws  eboiild  at  the  same 
time  and  by  the  Boms  mental  Bet  ac- 
quire the  idea  and  employ  it  for  the 
colligation  of  the  Dbaerved  phenomena. 
Keplar,  on  the  contrary,  really  had  to 
bring  the  idea  with  him  and  Buperin- 
duce  it  apon  the  facta  ;  he  could  not 
evolve  it  out  of  them  :  if  he  had  not 
already  had   tile  idea  ha  would  not 


have 


.  ablet 


it  by  a 


piUTBon  of  tlie  pianefa  pn»i 
tliia  inability  waa  a  mere  Occident ; 
the  idea  of  an  ellipm  oiiuld  havo  bstin 
ncquireit  frnm  the  paths  of  the  planets 
ai  elfectuallyaa  from  anything  else,  if 
the  paths  had  not  happened  to  be  in- 
visible. U  the  planet  had  loft  a 
viaibls  track,  and  we  had  been  80 
placed  that  we  could  see  it  at  the 
proper  angle,  we  might  have  ab- 
stracted our  original  idea  of  an  eltipee 
from  the  planetary  orbit.  Indeed, 
every  coneeption  which  can  be  made 

of  facte  might  have  been  originally 
evolved  from  those  very  facte.  The 
conception  ia  a,  oimeeptiou  of  some- 
thing ;  and  that  whioh  it  is  a  concep- 
tion of  is  really  in  the  facts,  and 
might,  under  some  aupposable  ciraum- 
stancea,  or  by  eomo  suppo^ble  exten- 
■ion  of  the  faculties  Whioh  we  notiially 
poBsesa,  have  been  detected  in  them. 
And  not  only  ia  thia  alwnys  in  itself 
poBsible,  but  it  actually  happens  in 
iiliuijdt  hU  ciu^ex  in  which  the  obtaining 


of  the  right  dineeptiou  is  a  matter  of  1 

any  cmisiihirable  diiBuulty.      For  if  1 

there  be  no  now  cunuejitinn  roquirut,  T 

if    one  of  thoae  already  familial  ta  ] 

mankind  will  serve  the  purjioae,  the  1 

accident  of  being  the  tirat  to  whom  , 
the  ri^t  one  occurs  may  happen  t 
almloab  anybody,  ali  least  iu  tiie  csa. 

of  a  Bet  (rf   phenomena  which   the  | 
whole  scientiRo  world  are  engogi 

atti^nipting  to  connect      The  honoar,  I 

in  Kepler'a  case,  waa  that  of  the  oo-  , 

curate,  patient,  and  toilsome  calcnla-  I 

tioni  by  whioh  be  compared  the  re-  I 

Halts   that   followed    from  hia    dtffo-  1 

rent  gneasee,  with  the  abaarvatinn*  of  J 

Tycho   Braha;    but  the  merit    was  1 
very  amaJI  of  gncBilng  an  ellipse  |  tha 
only  wonder  is  that  men  had  not 
gueaaed  it  before,  nor  coold  they  have 
failed  to  ilu  m  if  there  had  not  existed 

an  oliatiuate  A  prim-i  prejudice  that  I 
the  heavenly  bodies  luuat  inovE^  if  sot 

in  a  circle,   iu  eouie  outubinatioii  of  ' 

The  really  diifioult  caaea  are  tiww 
ia  which  the  conception  destined  to 
oreate  light  and  order  out  of  darkneM 
and  ooufoaion  hna  to  bs  sought  fur 
aiuoi^  tha  very  phenomena  v^ich  It 
afterwards  sarvea  to  arrange.  Why. 
according  to  Dr.  Whewall  faimadf, 
did  the  ancients  fail  in  diacovdring' 
the  laws  of  mechanics,  that  ia,  uf 
equilihrium  and  of  the  coinmunioA- 
tion  oE  motion?  Because  they  had 
not,  or  at  least  hod  not  clearly,  the 
ideas  or  conceptions  of  preasnra  anil 
reaistance,  momentum,  and  unifonn 
and  accelerating  force.  And  whence 
could  they  have  obtained  t4i«se  jdeas 
except  from  the  very  facte  of  Ojni- 
librium  and  motion  ?  The  tardy  00- 
velopment  of  several  uf  ths  phyaioal  , 
sciences,  for  example,  of  opttos,  dee-  j 
trtoity,  magnetism,  and  tlw  highar  J 
generalisations  of  ohemistry,  b*  aa-  . 
cribeg  to  the  faot  that  mankind  had  j 
not  yet  posaoased  themselves  of 
Idea  of  Polarity,  that  ia,  the  ide»  of  ] 
opposite  properties  in  oppoaita  dirw- 
tions.  But  what  was  there  to  anggnat 
such  an  idea,  until,  by  a  Beparate  ex- 
amination cf  nevernl  of  these  diffn- 


THiit  brundiFS  nf  knowledge,  it  wiu 
ehnwn  that  tbe  facte  of  each  fif  them 
dill    premnt,   in   Hiiuie   inBtnnaen  at 

opposite  properties  in  opposite  direo- 
tioDBT  The  thing  itbs  superBcially 
manifest  onlj  in  two  caaei,  those  of 
tba  magQut  juid  of  eledxified  bodies  ; 
and  there  the  oonoeption  wm  enoiim- 
beced  with  tbu  cirouniBtmice  of  mttte- 
li&l  poles,  nr  iixed  poiota  in  thn  bod^ 
itself,  in  which  points  this  opposution 
(if  properties  seemed  to  be  inherent. 
TliE  first  comparison  and  nbatrsction 
had  Ixd  only  to  this  oonception  of 
polea  ;  and  if  anything  oorresponding 
to  that  uonception  had  existed  in  tiie 

Sb(]uuiiien»  uf  cliemistiy  or  optics,  the 
iffioulty  now  justly  oonsidered  so 
great  would  have  been  extremely 
BntftlL  The  obionri^  amee  frooi  the 
fact  that  the  polaritm  In  chemistry 
and  optica  were  distinct  species, 
though  of  the  same  genus,  with  the 
polarities  in  electricity  and  magne- 
tism ;  auU  that  in  order  to  animilate 
the  phenomena  to  one  another  it  waa 
neeeasBiy  to  compare  a  polarity  with- 
out poles,  such,  for  instance,  as  Is 
exempimed  in  the  polariiation  of 
light,  and  the  polarity  with  (a^iatentj 
poles,  whioh  we  see  in  the  magnet ; 
and  to  recognise  that  these  polarities, 
while  different  in  many  other  respecta, 
agree  in  the  one  character  which  is 
eiprtssed  by  the  phrase,  opposite  pro- 
perties in  opposite  directions.  Prom 
the  result  of  such  a  comparison  it 
was  that  tlie  minds  of  scientific  men 
(armed  this  new  general  conception, 
between  which,  and  the  first  confused 
feeling  of  an  analogy  between  same 
uf  the  phenomena  ui  li^ht  and  those 
of  cleotrieity  and  nuignetism  there  is 
a  long  interval,  filled  up  by  the  labonrs 
end  more  or  less  sagacnous  suggestions 
of  many  supwior  minds. 

Tlie  conceptions,  then,  which  we 
employ  far  the  colligationandmethodi- 
SAtion  of  (acts,  do  not  develop  them- 
iKilvea  from  within,  but  are  impressed 
upon  the  mind  from  without ;  they 
an  never  obtained  otherwise  than  by 
way  uf  comparison  and  abstmction, 


and,  in  the  most  irapoitunt  and  the 
most  numerous  cases,  are  evolved  by 
abstraction  from  the  very  phenomena 
which  it  is  their  office  to  colligate. 
I  am  tar,  however,  from  wishing  to 
imply  that  it  is  not  often  a  very  diffi- 
oult  thing  to  perform  this  pmoees  of 
abstraction  well,  or  that  the  success 
of  an  inductive  operation  does  nut,  in 
many  ease«,  principally  depend  on  the 
skill  with  which  we  pei'form  it.  Bncon 
was  quite  justified  m  designating  hh 
one  of  the  principal  obstacles  to  good 
induction,  general  co  nceptions  wrongly 
formed,  "notiones  temarfi  it  rebun 
abstractEB;"  to  which  Dr.  Whewell 
adds,  that  not  only  dues  bad  abstrac- 
tion make  bod  induction,  but  that 
in  order  to  perform  induction  well, 
w*  must  have  abstracted  wal] ;  our 
general  eonceptiims  miut  be  "dear" 
and  "appropriate"  to  the  matter  in 

g  3.  In  attempting  bi  show  what 
the  difficulty  in  this  matter  realty  is, 
and  bow  it  is  Biimimmted,  I  must 
beg  the  render,  once  for  all,  to  bear 
this  in  mind ;  that  although,  in  dts- 
cnssing  the  opinions  of  a  different 
Bobool  of  i^ilosophy,  I  am  willing  to 
adopt  (heir  language,  and  to  speak, 
therefore,  of  connecting  facts  through 
the  initrumontality  of  a  conception, 
this  technical  pnrasenlogy  means 
neither  more  nor  lees  than  what  is 
commonly  called  comparing  the  facts 
with  one  another  and  <letermining  fn 
what  they  agree.  Nor  has  the  tachnt- 
ckI  eipression  even  the  advantage  of 
being  metaphysically  correct  The 
facta  are  not  canneeifd,  except  In  a 
merely  metaphorical  acceptation  of 
the  term,  Th*  ideai  of  the  faats  may 
become  connected,  that  Is,  we  may 
be  lead  to  think  of  them  together  ; 
but  this  consequence  is  no  more  than 
what  may  be  produced  by  any  casual 
BModation,  What  really  taken  place 
is,  I  conceive,  mure  philosophically 
ejipressed  by  the  comniun  word  Oom- 
parison,  thui  by  the  phrosefl  "to  con- 
n«it"or  "to  BUperi mince."'  For  as  the 
general  omceptiou  is  itself  obtaKwA 
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by  a,  compariuiiv  of  pacticular  pheno- 
iiiEDu,  Bu,  wlieii  obtitiiiMl,  the  mode 
in  which  we  npply  it  to  other  plieno- 
uiunft  ia  again  1^  cunipariaon.  We 
compare  pbenomeiut  with  each  other 
to  get  the  conception,  and  we  then 
uoiiipttrt)  thoae  uid  other  pfaenomena 
wUk  the  couoeption.  We  get  the 
coQception  of  an  naiinol  (for  iiutuice ) 
by  coiDparing  diffennt  animals,  and 
when  we  oftorwardB  see  t,  crenture 
itmembling  an  Miiinal,  we  compare 
it  with  our  general  ciiiceptiou  o£  an 
anlmul ;  and  >(  it  agreeH  with  that 
nnceptian,  we  Inclndi 


the 


The 


type  01  couipansiHL 

Lnd  we  need  unly  conaider  what 
compariwm  is,  to  see  that  where  the 
objects  are  more  than  two,  and  still 
iDOKi  when  they  are  an  indefinite 
number,  a  type  of  some  Aort  ia  an 
indispenBable  condition  of  the  cMm- 
jiatison.  When  we  have  to  arrange 
and  classify  a  great  number  of  ubjectK 
according  to  their  ngreejnenta  and 
difierences,  we  do  not  make  a  cou- 
fnsed  attempt  to  compnre  all  with  nJL 
We  know  that  two  thinga  are  aa 
uiuuh  as  the  mind  can  eaeily  attend 
to  at  a  time,  and  we  therefore  fix 
upon  one  of  the  ubjectH,  either  at 
hazard  or  because  it  offers  in  a  peculi- 
arly striking  manner  some  important 
character,  and,  taking  thia  as  oar 
standard,  compare  it  with  one  object 
after  auotlier.  If  we  find  a  accond 
object  which  preaents  a  remarkable 
Agreement  with  the  Unit,  inducing 
to  claRa  them  together,  the  ({ueati 
instantly  arises,  iu  what  particular 
circiunHtancea  do  they  agree?  and  tc 
take  notice  of  theae  circnnLstancea  U 
already  a  firKt  stage  of  alHtractiun 
giving  rise  to  a  general  oonception. 
Haviug  advanced  thua  far,  when  wt 
now  take  in  hand  a  third  object,  wt 
naturally  ask  ourselves  the  question, 
not  merely  whether  thia  third  object 
ogceea  u-iUi  the  Urat,  but  wbethe  " 
ngreea  with  it  iu  the  aame  circ 
Etaocea  in  which  the  second  did 
other  words,  whether  it  agrees  with 
the  general  conception  which  hii4  been 


obtained  by  abstraction  from  the  firnt 
and  second;  Thua  we  see  the  ten- 
dency of  general  conceptions,  as  soon 
as  formed,  to  subaCitute  themaelveii 
na  types  for  whatever  individual  ob- 
jeota  previously  annwered  that  pur* 
puae  in  our  comparisone.  We  nuiy, 
'haps,  find  that  no  onnaidraable 
Lober  of  other  objects  agree  with 
this  first  general  ennoeption,  and 
"at  we  must  drop  the  concep^on, 
id  beginning  again  with  a  different 
individual  case,  proceed  by  fresh  com- 
parisons to  a  ditfei'ent  general  con- 
--'''-  Sometimes,  again,  w^  find 
same  coneeptiou  will  serve, 
by  merely  leaving  out  suine  -of  its 
circumstances ;  and  by  this  higher 
of  abatraotion  we  obtain  a  ^M 
general  conception ;  as  in  Hm 
case  formerly  referred  to,  the  seientiGc 
world  rose  from  the  conception  oF 
poles  to  the  genera]  conception  of 
opposite  jiriipBrtieB  in  opposite  direc- 
those  Sotitb-Seaialanders. 
option  of  a  quadruped  had 
been  al»traoted  from  bogs,  (the  only 
'  lals  of  that  description  wbidi  they 
seen,}  when  they  afterwards  com- 
pared that  conoeption  with  other 
quadrupeds,  dropped  some  of  the  efr- 
oumstancea,  and  arrived  at  the  mow 
general  conception  which  Europeans 
'ate  with  the  term, 
sae  brief  remarks  contain,  I  be- 
.  all  that  ia  well-grounded  in  the 
doctrine  that  the  conception  by  which 
the  mind  arranges  and  givea  unity  to 
phenomena  must  be  furnished  l^  the 
mind  itaelf,  and  that  we  tind  the  right 
conception  by  a  tentative  proceaa,  try- 
ing bnt  one  and  then  another  nntil 
we  hit  the  mark.  The  conceptifHi  ia 
not  famished  bi/  the  mind  nntil  it  hM 
been  famished  to  the  inind  ;  and  tiie 
facts  which  supply  it  are  aometimea 
extraneous  facts,  but  more  often  tha 
very  facta  which  we  are  attempting 
to  arrange  by  it.  It  is  ([uite  true, 
however,  that  in  endeavonring  to 
arrange  the  facts,  at  whatever  point 
we  begin,  we  never  advance  tiuee 
''liout  forming  I  _.  . 

distinct   and 


[ireciee  ;  and  tliat  tliia  general  cim- 
ceptiou  btiCQmes  the  clue  which  we 
inetantly  eudeavotir  to  trace  thrinigh 
the  rest  of  the  foots,  or  rathar,  be- 
cuiiieB  the  Btandnrd  with  wbich  we 
thoncefurth  compare  them.  I[  WB 
uce  not  satiBJied  with  the  ogreeinentB 
ivhich  we  di»CDver  among  the  pheno- 
mena by  comparing  them  with  this 
type,  oc  with  some  still  more  gene- 
ral conception  which  by  lui  ntlditionol 
Ktage  of  kbstcaction  we  can  form  from 
the  type ;  wo  change  out  path  and 
look  out  for  other  agreements :  we 
recummence  the  compariBon  from  a 
different  Btorting-point,  and  so  gene- 
rate a  different  aeb  of  geaeral  conce|i- 
tions.  This  Ib  the  tentative  proceiis 
wliich  l>r.  "W  he  well  speuks  of,  and 
which  han  not  unnatunJly  BUggested 
the  theuiy  that  the  conception  is  sup- 
plied by  the  mind  itself,  eince  the 
different  cuncepCionB  which  the  mind 
miuceiiiuvely  tries,  it  either  already 
poaaeaBed  from  its  previniis  expari- 
vnce,  oc  they  were  supplied  to  it  iu 
the  first  stage  of  the  oorreB]K)nding 
act  of  Gomparieon  ;  eo  that,  in  the 
tmbsequent  part  of  the  process,  the 
conception  manifeabed  itself  aa  aome- 
thing  compared  with  the  pht 
nut  evolved  from  them. 


g  4.  If  this  be  a  correct  account  of 
the  inBtnimentolity  i>t  general  can- 
cepticna  in  the  comparison  which 
necessarily  precedes  Induction,  we 
are  now  able  to  translate  into  our 
own  language  what  Dr.  Whewell 
iiieons  by  saying  that  conceptiona,  to 
be  aubeecvient  to  Indnction,  must  be 
"clear"  and  "appropriate." 

If  the  conception  corresponds  to  a 
real  ngceemeot  among  the  pheno- 
mena I  if  the  comparison  which  we 
have  made  of  a  set  of  objecta  has  led 
us  to  class  them  according  to  real 
reHunblances  and  differences ;  the 
cuQception  which  does  this  cannot 
fnil  to  be  appniprtate,  for  tome  pur- 
pose oc  other.  The  question  of  appro- 
priateness is  relative  to  the  particular 
object  we  have  in  view.  As  boo 
by   our  tompariton,    we   liave    c 


tained  some  agreement,  something; 
>n  be  predicated  in  common 
iber  of  objects,  we  havp  ob- 
tained a  baaia  on  which  an  inductivii 
process  in  capable  of  being  founded, 
agreements,  or  the  ulterior 
icea  to  which  those  agree- 
meots  lead,  may  be  of  very  different 
degrees  of  importance.  If,  for  in- 
stance, we  only  oompore  animaU  ac- 
cording to  their  colour,  and  class  those 
togethec  which  are  coloured  alike,  we 
form  the  general  conceptions  of  a 
white  animal,  a  black  animal,  kc, 
vhich  ore  eonceptions  legitimately 
ormed  ;  and  if  an  induction  were  tii 
>B  attempted  oonceraing  the  oauaes 
if  the  colours  of  animals,  this  com- 
parison would  be  the  proper  and 
oecesfary  preparation  for  snch  an 
induction,  hut  would  Dot  help  un 
towards  a  knowledge  of  the  laws  of 
an;  otJier  of  the  properties  of  animals ; 
while  if,  wibb  Cuvier,  we  compare  and 
class  theui  according  to  the  structure 
of  the  skeleton,  or,  with  Blainville, 
according  to  the  nature  of  their  out- 
ward intuijumentfl,  tlie  agreements 
and  differences  which  are  obserrabie 
in  these  respects  are  not  only  of  much 
greater  importanoe  in  thHinselvea,  but 
are  marks  of  agreements  and  differ- 
ences in  many  other  importont  liarti- 
eulara  o(  the  atrncture  and  mode  of 
life  of  the  animals.  If,  therefore,  thu 
study  of  their  atructure  and  habits  bu 
our  object,  the  conceptions  generated 
by  these  last  oomparisans  are  far  more 
"  appropnate  "  than  tho«e  generated 
by  the  former.  Nothing,  other  than 
"  '  ^  'by  the  appropriate- 


IB  of  a 


When  Dr.  Whewell  says  that  the 


r   the  achoo. 


modem  inquirers,  missed  discovering 
the  real  law  of  a  phenomenon  becaiiEB 
they  applied  it  to  an  inappropriate 
instead  of  an  a^^iropriate  conception, 
he  can  only  mean  that  in  comparing 
various  instances  of  the  phenomenon, 
to  ascertain  in  what  those  iiiHtnnoes 
agreed,  they  missed  the  important 
points  of  agreement,  and  fastened 
upuu  such  as  weru  either  iuui.%vcwxi . 


tfWBtDlASr  TO  KDUCru  i> 


.    all.  or.    if; 

^  -  MDpBtatJTeW 

Sin^iind  had  no  conncctinB  wHli 
o  the  Uwof  which 


AiiitAtle,  phDmophiring  dd  the 
•abject  of  motim.  mnuirked  that  oer- 
lun  nottnoB  ftppu-ently  t>ke  jJace 
><|ii>ntaii«iRi8ty ;  bodiw  fall  to  the 
■■rotiiul,  fUme  Moinida,  babble!  of  ur 
riM  in  wktuT,  ke. :  and  th««e  lie  called 
natiinti  motirnia ;  while  nthera  not 
only  Deter  take  plana  withont  inttr- 
iial  incitenienli  but  even  when  «ich 
indtement  in  applied  tend  epfintane- 
iiunly  to  ceaM ;  which,  to  diatiD^uuh 
Ihcm  troni  the  tnnner,  he  called  vio- 
lent motinni.  Now,  In  comparing 
the  lo-oalled  natarnl  moti'ini  with 
one  BQother,  it  appeared  to  Arirtotle 
that  tixey  agreed  m  one  drcunutanoe, 
namely,  that  tlie  body  which  Tnovcd 
{iir  Mumud  Uy  move)  Rpontaneonsly 
wuii  nifiving  toioanU  itt  oicn  place; 
niimning'  thereby  the  plaoe  frum 
whence  it  originally  camn,  or  the 
]ilaai  whara  a  great  quantity  u(  matter 
xiniilar  to  itaelt  wm  aeaembltil.  In 
the  nther  Dlam  iil  matlonn,  aa  when 
iHHlleR  are  thrown  np  in  the  fdr,  they 
aTH,  Hit  the  wintraiy,  moving  fhm 
their  own  ploee.  Now,  this  eoncep- 
ticm  of  a  boily  moving  tuwarda  it« 
own  placa  may  Justly  ba  cnnsidered 
luapiwiprlate  t  beoauie,  though  it  ex- 

iiraueii  a  clrcumstanoe  riwlly  found 
n  inniB  oi  the  nioat  fBtniliuc  iiutaiioee 
III  motkm  apinrently  itpoiitivneoaa,  yet, 
tlnli  there  nra  many  other  eaaeB  of 
(uuh  motion,  In  which  that  cinmm- 
■tMtM  I*  abHnt:  the  inotiou,  for 
llxlonce,  of  the  anrth  and  iilanets. 
Heeondl;,  even  when  It  is  proneut,  the 
Dintinii,  on  oloMr  exii.mtuatK>n,  would 
tilluii  1m  Mnn  not  to  be  K|ioiitaneuua  : 
iM,  whan  »Sf  rtiMH  In  water,  it  duea 
not  riaa  bjr  itii  own  luttnre,  but  fa 
pmhed  iiji  by  (he  eupnrinr  weight  of 
the  water  wliioh  prHiies  apon  it. 
ii'in»lly.  theru  are  uiwiy  wwes  In 
ivlilch  the  K]vmt*ne<nu  i notion  takes 
^'Irkui  ill  the  coatrnry  direction  to 
iflint  the  thnnry  eoniiidcra  ne  the 
Wdy'*  .iH'n  I'liice  ;  for  inalauut',  whsu 


a  tog  lifH  from  a  lake^  r*  (rben  ««t*r 
drfat  up.  The  agreement,  tbervfcm^ 
which  Aiistetle  selected  aa  hia  prin- 
cipEe  of  clafaificatiDn  did  not  eictead 
to  all  CMC*  o{  tbe  phenoroeiHin  he 
wanted  to  study,  KpontanetuB  motka  ; 
while  H  did  include  casM  of  the  ab- 

of   tbe  pben 
motion  not  xpontaneons.     He  coe- 


We  au,j  add  that,  in  the   < 
question,    no    cmoep'* 
appropriate  ;   there  ii  ^ 

whiob  nmii  through  all  the  c 
^KHitaneouB  or  apparently  eptmla- 
neoni  motion  and  no  otheia :  tlie* 
cannot  Iw  brought  under  one  law :  il 
is  a  case  of  Plurality  of  Cansia.* 

I  ;.  So  mudfa  for  the  first  of  Dr. 
WheweU's  conditions,  that  concep. 
tiotis  muflt  be  appropriate.  The  se- 
cond is,  that  thsy  shall  be  "dear;" 
ajid  let  lis  consider  what  this  implies. 
Unless  the  conception  corresponds  to 
a  real  agreement,  it  has  aworse  defeat 

'  Other  oiniDiiJin  (if  miipproprt»lo  con- 


prdpnCJea  of  t^a  oiiele  i  tbiy  foiled  In 
explaiuiug  tlia  firm  of  the  liuninuo*  awt 
nuids  bf  tba  sun  Ehlnitis  through  a  hoi^ 
■ thoy  nppUed   the  InawwopriliW 

— .  .  J — ...  -^[itf  ut  «w 


oiia  whhili  bsH  do  preletjpa  Is  Datam 
oathluE  conespondiiis  to  It  lu  facts.  ZhU 
Is  evident  in  tfie  liut  two  siamuleB,  and  u 

Su.lly  tma  in  tho  firat ;  Iha  ''proi>BrB« 
Ihn  drale,"  wUsk  wan  tufsmd  to,  tataa 
puralv  IsutnutiuiL  Thcin  la,  Utueton  Mt 
errur  bojond  tho  whmib  olioica  of  ft  ntoi 
cipla  at  p^uunUinttcm ;  than  )t  a  AIM 
•ammfaoaafoMttmnttMt.  Thaatlaqft 
is  lOAda  to  ruslve  onrtalu  lantC  UtHf 
into  II  mun  general  Ian,  tluit  law  nutlHfaK 

nUD  which,  though  rvai,  t~  ' ' — "— - 

but  tiDo  WI10JJ7  iruA^mi?- 


than  thftt  of  nnb  beiu^ 
:^Uaable  to  tlie  aae  at  all  Amoog 
the  phenomena,  therefore,  whkh  wi 
tire  attemptiug  ta  conneot  bj  meani 
of  the  cunoeption,  vre  must  luppote 
that  tbsrs  really  is  an  ajpreement, 
nnd  thiit  the  wncoptioa  n  a  uonoep- 
tioD  of  that  agreementi  In  order, 
than,  that  it  may  b«  clear,  the  only 
requidte  in,  that  we  Bhall  know  e: 
octly  in  nliab  the  agreement  ooi 
eiata ;  that  it  aball  have  been  oar 
fully  observed  and  accurately  rumen 
ber«d.  We  nro  wtid  not  to  have 
uleaF  couoeption  of  tba  resemblani 
among  a  net  of  objects  when  we  liai 
only  a  general  feeling  that  they 
regrauble,  without  having  aual^Kd 
their  leMiublance,  or  paroeivod  ii 
what  pointi  it  consixta,  uid  fiied  ii 
our  meioary  an  exact  renollectian  of 
thtiae  pointa.  Thia  want  of  oleameas, 
or,  as  it  may  be  otherwise  called, 
thin  va^^Beas,  in  the  geneml  con- 
ception, may  be  owing*  either  to  our 
httviag  DO  Hcurate  knowledge  of  the 
objeoti  thtmselT«8,  or  merely  to  our 
not  having  carefully  oompared  them. 
Thus  ■>  pHraon  may  hare  no  clear 
idea  of  a  ship  becauae  he  haa  never 
Heen  one,  or  because  he  remembers 
but  little,  and  that  faintly,  of  what 
he  has  Been.  Or  he  may  have  a  per- 
fect knowledge  and  remembranoe  of 
many  ahipa  of  various  kinda,  {Hgates 
among  the  rest,  but  he  may  have  no 
ulesr,  but  only  a  confiued  idea  of  a 
frigate,    becf  '      ■""  ■"    "~ 

told,  and  ' 
HUfBciently 
inembered  in  what  particular  points 
n  frigate  dlfEen  from  Dome  other  kind 
of  ship. 


order  to  have  clew 
shoulil  know  all  the  comiuon  proper- 
tiee  of  the  thing*  whieh  we  alara  to- 
gether. That  would  bo  to  hava  our 
ixinoDption  of  the  dan  oolnplete  as 
well  aa  clear.  It  is  mfflcient  If  we 
never  class  things  tiigelher  without 
knowing  exactly  why  we  do  eo, — ^■fth- 
uHt  having  anoertained  exactly  what 
ii^cements  He  are  about  to  include 


in  our  eonoeptinn  i  and  ii,  after  hav- 
ing thus  fixed  our  cnuception,  we 
never  vary  from  it,  never  include  in 
Cho  ciaes  anything  which  haa  not 
thoHB  common  [tropertiei,  Dot  hxcIikU 
from  it  anything  wliich  has.  A  clear 
conception  meaiiB  a  determinate  cuo- 
csptioB ;  one  which  does  nut  fiuctuMe, 
wliich  IB  not  one  thing  to-duy  and 
another  to-morrow,  but  reinainB  fixed 
and  invariable,  ej(cept  when,in>mtbe 
progTBBa  of  our  knowledge  or  the  cor- 
rection of  Borne  error,  we  oouBciimsly 
add  to  it  oc  alter  it.  A  penon  of  dear 
idena  is  a  person  who  always  kuowe 
in  virtUB  of  what  properties  his  cUattes 
ore  constituted,  what  attrfhutea  are 
connoted  by  his  general  namea. 

The  principal  requiajtea,  therefore, 
of  clear  conceptioDH  are  hahita  of 
attentive  observation  and  extenBive 
experience,  and  a  memoiy  which  re- 
ceives and  retains  an  oxaot  image  of 
what  is  obierved.  And  in  proportion 
aa  any  onu  has  the  hahit  of  observing 
minutely  and  comparing  carefully  a 
I>artiaaliu-  class  of  phenomena,  and  an 
accurate  memoiy  for  the  results  of  the 
observation  and  comparison,  so  will 
hia  conoeptions  of  that  class  of  phe- 
nomena be  dear ;  provided  he  has 
the  indijpeEuable  luibit,  (natorally, 
however,  reiulting  fr<mi  those  other 
endowments,)  of  never  using  general 
namoB    without    a   preoiBB    conniita- 

Ab  the  cleameBH  of  out  conceptionii 
chiefly  depends  on  the  cartJuLiuu  and 
aixttraejf  of  our  observing  and  coui- 
paring  faoultios,  so  their  appropriate- 
nesB,  or  rather  the  chance  we  have  ot 
hitting  upon  the  appropriate  cononp- 
tion  in  any  oaHe,  mainly  depends  on 
the  scCmty  of  the  same  facnltue&  Ife 
who  by  habit,  grounded  on  suOBcient 
natural  aplilinde,  boa  acquired  a  readi> 
uess  in  aooBrately  observing  and  oom- 
paring  phenianena,  will  perceive  so 
many  more  ngreementa  and  will  pi.T- 
ceive  them  bo  mnch  more  rapidly  tliau 
otiter  people,  that  the  chances  are 
much  greoter  of  his  peroeiving,  in  any 
instanoH,  the  i^ifreeinent  on  which  the 
important  eonr^eqiiunces  de^i^eKL 


WK&ATIOVS  KtTBsrDIARY  TO  IXDUCTIOX. 


I  6.  It  ii  of  HI  mudi  importance 
tbMUie  putol  the  prociaiof  investi- 
ljatiii((  tiuth,  ditcoMed  in  tbu  cbapter, 
■hnnld  ba  nghtly  undentiiod,  that  I 
tfatok  It  in  Atmrtke  to  rtstute  the  re- 
niltn  we  have  MriTod  kt,  in  a  mme- 
what  dUtercnt  mode  of  exprewinii. 

WcMnnDtMeertain  general  tnitlu, 
that  U,  tnitbi  applicable  to  claima, 
UnleM  we  have  formed  the  dUho  in 
KUcli  a  iiiuincr  that  (^vnuriJ  truthi  c&n 
bfl  aninnsd  uf  thnin.  In  the  formation 
iif  any  ulam,  (hun  u  involvod  a  con- 
uptiriD  uE  it  aa  a  cium,  that  is,  a  con- 
mtition  of  oertun  circunistancea  ati 
beiiis  thou  whioh  charw.'teriBe  the 
eIwm,  and  dintingqiih  the  objcata 
(!(im])iMtii|j;  it  frnm  all  other  thingR. 
When  we  kiiow  exactly  what  tbeae 
olroumataiices  aro,  we  have  a  clear 
Idea  (or  oons^ptioii)  of  the  chwa,  aod 
of  the  meiiiiing  of  the  Keieral  name 
width  iluaignatiw  it.  The  priiniiry 
iijiiditiiin  iinplii-d  in  haviug  thia  dear 
idua  in  that  the  c1h«  be  really  a 
otaiw ;  that  it  cnrreapond  tu  a  Teal 
dialinoticin ;  that  the  thingn  it  in- 
oludei  really  do  agree  with  one  aimther 
n  curtain  partioidnrB,  and  differ,  iu 
i™ ^~... ;....!,....  (..,,,,1  ,j|  ,jt],er 


ll.Uigi 


,iu  pnj-i 


to  ntala  to  himsolf  tho 

inrtioa  in  virtus  of  which  hu  cdaxaeB 

thnni  riuhtly. 

But  it  ia  Dot  the  Bola  nKtuiaits  of 
plaHifloatinn  that  the  ohmee  should 
bo  ivo)  rlnirii.  fnuned  by  a  legitimate 
mental  pn>i»«>  Some  modes  of  cUse- 
Ing  thiuga  are  more  valuable  than 
others  for  human  uaes,  whether  of 
■uculatiou  or  of  praotioe  ;  and  our 
claaufioattana  are  not  well  made  tui- 
laM  the  things  which  thoy  bring  to- 
gether not  only  agre«  with  nwh  otlier 
in  tumethtng  which  distiuguishea 
them  fivtn  all  other  thin^  but  agree 
"ilh  each  othir  aud  differ  fri;iii  other 


things  in  the  veiyciicmiutances  wlud) 
are  of  primary  importance  for  the  por-- 
pow  (ttieoretical  or  practical)  wbJlA 
we  hate  in  view,  and  which  comti- 
tntea  the  problem  before  ns.  In  othmr 
words,  onr  cwiceptiona,  though  tlwy 
may  be  clear,  are  not  appmpriaU  for 
uDT  pUTpoK,  unless  the  ptupertiea  wc 
comprise  in  them  are  those  whJii 
will  help  ns  towards  what  we  wish  tu 
understand — i.t.,  either  those  vbic^ 
go  deepest,  into  the  nature  of  the 
things,  if  our  object  be  to  onderstand 
that,  or  those  which  are  most  olosely 
connected  with  the  partiuular  property 
whioh  we  ore  eadeavuui'iiig  tu  investi- 
gate. 

We  cannot,  therefore,  frame  good 
{general  conceptions  beforehand.  That 
the  conception  we  have  obtained  is 
the  one  we  want,  can  only  be  known 
when  wB  have  done  the  work  foe  the 
sake  of  which  we  wanted  it ;  when 
we  completely  understand  the  general 
character  of  the  phenomena,  or  the 
conditions  of  the  particular  piopeiiy 
with  which  we  concern  ourselvaK. 
Genera!  cunceptiuns  formed  without 
this  thorough  knowledge  are  Bacon's 
"  notiuties  tameri  &  rebus  abstraotn." 
Yet  such  premature  oonoeptioua  we 
must  be  continually  making  up  in 
our  progress  to  something  better. 
Thoy  are  an  impedimeut  tu  the  pro- 
gress oF  knowledge  only  when  they 
are  permanently  acquiesced  in.  Wbeo 
it  has  become  our  hubit  to  groi^ 
thin^rs  in  wrong  classes — in  groi^ 
which  either  are  nut  really  daueo, 
having  no  distinctive  paints  of  anee- 
ment  (absence  of  dear  ideas),  or  immIi 
are  not  classes  of  which  anything  Im- 
p.,rtant  to  our  " 
catud  (absence  ..     , 

and  when,  in  the  belief  that  tbesa 
badly  uiadeclassee  are  those  sanctioned 
by  Nature,  we  refuse  to  exoluuiga 
them  for  others,  and  cannot  or  will 
not  make  np  our  general  conoq;itiaOB 
from  any  other  elements  ;  in  tb^MW 
nil  the  evik  which  Bacon  asoiba  to 
hi]  "notiones  temeriabstracte"  Teklly 
occur.  This  wsj  what  the  andoita  did 
iu  physics,  and  what  the  world  in  pqe- 


j 


ml  lines  in  mnrala  and  politics  to  the 
present  itny. 

It  would  tbiiH,  in  iny  yiew  of  the 
matter,  bu  on  inuucuratu  iniKle  of  ex- 
praesion  to  say,  tbat  obtnining  appro- 
priate conceptions  ia  &  condition  pre- 
cedent to  generaliuation.  Throuj-liout 
the  whole  pruoess  of  comparing  i^eno- 
menawith  one  another  for  thu  purpotie 
of  generalisation,  the  mind  is  trying 
to  nmke  up  a  cuncuption ;  but  tbo 
conception  which  it  is  tiring  to  moke 
up  is  that  of  the  really  important 
point  of  agreement  in  the  phenomemi. 
Aa  we  obtain  more  knowledge  of  the 
phenomena  themaelvea,  and  of  the 
conditions  on  which  their  important 
properties  depend,  our  views  on  this 
iiibjeot  naturally  alter ;  and  thus  we 
advance  f  ram  a  lesd  to  a  more  "  appro- 
priate "  general  conception,  in  the  pro- 
grena  of  our  inTestigatiuns. 

We  ought  not,  at  the  same  time, 
to  forget  that  the  realty  important 
I  agreement  cannot  always  be  dis- 
covered by  mere  comparisoa  of  thu 
very  phenomena  in  question,  without 
the  aid  of  a  conception  acquired  else- 
where; as  in  the  case,  so  often  re- 
ferred to,  of  the  planetary  orbita. 

The  iearch  for  the  agreement  of  a 
set  of  phenomena  is  in  truth  very 
sindlar  tii  the  search  for  a  lo^  or 
hidden  object.  At  Unt  we  place  our- 
selves in  a  sufficiently  caiiimanding 
positiiin,  and  cast  our  eyea  around  ua, 
and  if  we  can  see  the  object,  it  is 
well;  if  not,  we  ask  oaiaelves  men- 
tally what  are  the  places  in  which  it 
ma;  be  hid,  in  order  that  wb  may 
there  search  for  it:  and  so  on,  ontU 
we  imi^ane  the  place  where  it  really 
is.  And  here  too  we  require  to  have 
had  a  previous  conception  or  know- 
ledge of  those  different  places.  As 
in  this  familiar  process  so  in  the 
philosophical  operation  which  it  illus- 
trates, we  first  endeavour  ta  find  the 
lost  object  or  recognise  the  common 
attribute,  without  conjeoturally  in- 
voking the  Old  of  sny  previously  ac- 
quired cuDceptioD,  or,  in  other  words, 
of  any  bypothesia.  Having  failed  in 
this,    we  call   ui«n  our   Iniaginatiou 


for  some  hypothesia  of  a  poRsihle 
phioe,  or  a  posaiblo  point  of  resem- 
blance, and  then  look  to  see  whether 
the  factfl  agree  with  the  conjecture. 

required  than  a  mind  accustomed  to 
Bocurate  observation  and  comparison. 
It  must  be  a  mind  stored  with  gene- 
ral conceptions,  previously  acquired, 
of  the  sorts  which  bear  afilnity  to 
tho  subject  of  the  particular  inquiry. 
And  much  will  ahjo  depend  on  the 
natural  strength  and  adpired  culture 
of  what  has  been  termed  the  scien- 
tific imagination  ;  on  the  faculty  pos- 
sessed of  mentally  an'auging  known 
elements  into  new  combinatioua,  such 
as  have  not  yet  been  observed  in 
nature,  though  nut  contradictory  to 
any  known  laws. 

But  the  variety  of  intellectual  ha- 
bits, thu  purposes  which  they  serve, 
and  the  modes  in  which  they  may  be 
fostered  and  cultivated,  are  considera- 
tions beloDging  to  the  Art  of  Educa- 
tion :  a  subject  far  wider  than  Logic, 
and  which  this  treatise  does  not  pro- 
fesB  to  diaeusa.  Here,  therefore,  the 
present  chapter  may  properly  close. 


CHAPTER  III. 


g  I.  It  does  not  belong  to  the  pre- 
sent nndertaking  to  dwell  on  the  im- 
portance of  language  as  a  medium  of 

piiBes  of  sympathy  or  of  information. 
Nor  does  our  deidign  admit  of  more 
than  a  passing  olluaion  to  that  great 
property  ot  names  on  which  their 
functions  aa  an  intelleotual  instru- 
ment are,  in  reality,  ultimately  de- 
pendant—their potency  as  a  mean*  of 
funning  and  of  riveting  associations 
among  our  other  ideas  :  a  subject  on 
which   an    able    thinker*    has    thus 


e  impressions  of  si 


and  as  fiieh  tAke  the 
on  thfl  mind,  and  of  nil  other  impre 
sions  can  Iib  mont  euily  recalled  ai 
retainad  in    view.      They    therefo; 
Betvs  to  give  s  point  of  attachment  i 
nil  the  more  volatile  objects  of  thought 
und  feeling.      ImpreBHiouv  that  wbei 
pUBSd  might  be  diisipiiited  for  evei 
are,   by  tbelr  connection   wiUi  Ian 
gnoge, always  within  roach.  Thonghte, 
of  themselvei,  are  parpetoally  slipping 
out  of  the  field  of  immediate  moni  ' 
vlaion  ;  but  the  name  abides  with  i 
and  the  uttaranca  of  it  restore*  the 
in  a  moment.      Words  are  the  ei 
todiere  ut  every  product  of  mind  less 
impressive  than  themselveR     All 
tendons  of  human  knowledge,  all  i 
generalisations,  are  fixed  and  spread, 
even  unintenbionally,  by  the  use  o( 
words.     The  child  growing  np  leama, 
along  with  the  vocables  of  bin  mother 
tongue,  that  things  which  he  wnu 
have  believed  to  be  different  are, 
hnpoitont  points,  the  same.   Withont 
any  formal  instnictlon,  the  language 

in  which  we  grow  np  teachc " 

tjie  common  pbilosopby  of  the 
directs  us  to  observe  and  know  things 
%fhioh  we  should  have  overlooked  ;  it 
supplies  UB  with  clsssiScations  ready 
made,  by  which  things  are  arranged 
(as  tar  oa  the  ligiit  of  bygone  genera- 
tions admits)  with  the  objects  to 
which  they  bear  the  greatest  total  re- 
semblance. The  number  of  general 
names  in  n  language,  and  the  degree 
of  generality  of  those  names,  afford  a. 
test  of  the  knowledge  of  the  em  uid 
of  the  intellectual  insight  which  is  the 
birthright  of  any  one  bom  into  it." 
It  is  not,  however,  of  the  tunotit 
of  Names,  eoneldered  generally,  that 
we  have  here  to  treaty  bat  only  of  the 
manner  and  degree  in  which  they  are 
directly  inatrumental  to  the  inveati- 
gation  of  truth ;  in  other  words,  to 
the  prooeis  of  inductioa 

g  2.  Observation  and  Abstraction, 
the  operations  which  formed  the  sub- 
ject of  the  two  foregoini;  ohsfiters, 
are  conditions  indispensable  to  induc- 
tion ;  there  can  be  no  induction  where 


they  are  not.  It  has  h 
thut  Naming  is  nko  n  conditi 
equally  indispensable.  Thero  i  _ 
thinkers  who  have  hold  Chat  Ian*. 
gnage  is  not  solely,  according  to  » 
phrase  generally  current,  an  instni' 
ment  of  thought,  but  ihe  instrament  !■ 
that  names,  or  something  equivaienl 
to  them,  some  spedes  of  KtifiaiaL 
signs,  are  necessary  to  Maeoning  t 
that  there  could  be  no  inference,  aai 
consequently  no  induction,  viliumi 
them.  But  if  the  nature  of  reasoning' 
was  correctly  explained  in  the  eailieo 
port  of  the  present  work,  this  opinion 
must  be  held  to  be  an  exaggenttiaiir 
though  of  an  important  truth.  It 
reasoning  be  from  particulars  to  par 
ticulars,  and  IE  it  consist  in  reoognis 
ing  one  fact  as  a  mark  of  another,  o 
a  mark  of  a  mark  of  another,  nothing 
is  reqnired  to  render  reasoning  post 
■Ible,  except  senses  and  assoiuation  : 
senses  to  perceive  that  two  facta  ard 
conjoined  ■  association,  as  the  law  bj. 
which  one  of  those  two  facts  raises  up 


the 


a  of  t 


other 


mental  phi  .    . 

belief  or  expectation  which  fuUnmv. 
and  by  whioh  we  recognise  oa  having' 
taken  plac^  or  as  about  to  takft 
place,  that  of  which  wo  have  per-> 
ceived  a  mark,  there  is  evidently  na 
need  of  langnage.  And  this  inferenca 
of  one  partioulor  fact  from  another  ia 
a  cose  of  induction.  It  is  of  this  iar% 
tit  induction  that  brutes  are  capable  y 
it  is  in  this  shape  that  uncultivated 
'  This  sentoncQ  havii 


Ueia 


li[br 


I  think  it 
□al:^''dthw 


cesfory  to  observo  ttast  I 
reEpccting  the  ultTmnta 
,    .  I  nuuuniing  or  ol  bdiar, 

two  of  the  mnst  alwciire  points  [n  onslj* 
tifflU  pByohoIogy.  I  sm  apesklne  not  .oI 
t)io  powers  thomsolTes,  but  at  tha  pnmi 
DiiB  conditions  neceunry  to  anable  SMSb. 

ooodlttona  1  am  contendinit  a-^  '— 

Hufflclsnt  wltliout  It. 

nilttes  coDDKtca  with  ^'  snbleob  havs 
boea  diictissed  st  length  In  tha  nnUs  b) 
thi!   ne>v  edition   of  ^r.    J'ames    WITil 


minds  nalce  almcut  all  Iheir  inrluc- 
tiona,  and  that  ve  all  do  bo  in  the 
ooaes  ill  whii^h  familiar  experience 
fiirues  our  ootialiiBiunu  upon  us  with- 
out Any  active  prooesa  uf  inquiry  on 
our  pwt,  bim!  in  which  the  bsllef  or 
expectation  follows  the  auggestioQ  of 
tbu  tvidence  with  the  prnmptitude 
and  cectointy  ut  an  inetinct.* 

%  3.  But  thongh  inference  of  an  In- 
ductive chiu'acter  is  poiuible  without 
the  naa  of  aignn,  it  oould  never,  with- 
out them,  be  c&rried  much  beyond  the 
very  simple  cuea  which  we  liiivs  just 
described,  and  which  form,  in  all  pro- 
bability, tba  limit  of  the  reasminga 
of  those  animolit  to  whom  oonventional 
language  is  unknown.  Without  lui- 
guBige,  or  Bometbing  equivalent  to  it, 
there  coald  only  be  as  much  reasDniug 
from  experience  aa  aim  talia  place 
nithoUt  the  aid  of  general  propoai- 
tions.  Now,  though  in  atrictneeB  we 
may  reason  from  pMt  experience  ta  a 
freah  individual  coae  without  the  in- 
termediate ttage  of  a  general  propa- 
sitioD)  jet  without  general  proposi- 
tions we  should  seldom  remember 
what  past  experience  we  bave  ho^ 
and  Bcorcely  ever  wbat  concluaiona 
that  BXperienoa  will  warrant  The 
division  of  the  inductive  process  Into 
two  parts,  the  first  aaoertaining  what 
is  a  mark  of  tha  given  fact,  tbe  aeoond 
whether  in  tho  new  case  that  mark 
exist*,  ia  natural,  and  scientifically 
Indiapensable.  It  ia,  indeed,  in  a 
majoflty  of  csoses,  rendered  neceaaory 
by  mere  dlitance  of  time.  The  ex- 
perieneo  by  which  wa  are  to  guide  our 
judgmentfi  may  be  other  people's  ex. 
perience,  little  of  which  oon  be  com- 
manioatod  to  us  otherwiae  than  by 

*  Mr-  Bailor  nfrooa  ^ 

prment  10  mj  netiaaa,  oon^ol 

exporlenco.  1  fcol  satfeaod  tl — , 

IinH  liopfieiied.  or  will  happon,  or  ii  hnp- 
penluff  bo^iid  the  sphere  of  my  peraanul 

ludiictiveiy.  for  damumtnitlTB  raoeimiiia 


....Intbinltii^B 
>thlQg  actually 
'"'iA  with  past 


•  orUl 
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language  :  when  it  is  our  own,  it  ia 
generally  experience  long  post ;  uolcan, 
therefore,  it  were  recoiled  by  means 
of  artiEciat  signs,  littleof  it  (except  in 
ctues  involving  our  intenser  seusaCiona 
or  emotiona,  or  the  subjects  of  our  daily 
and  hourly  contemplation)  would  ba 
retained  in  the  memory.  It  is  hardly 
neoeseory  to  odd,  that  when  theinduc- 
tive  inference  is  of  any  but  the  moat 
direct  and  obvious  nature — when  it  re- 
quires seVHCiil  obaervatious  orexperi- 
monta  in  varying  circumstances,  and 
the  comparison  of  one  of  these  with 
another — it  is  impoesible  to  proceed 
a  step  without  the  artifioial  memorv 
which  worda  bestow.  "Without  w 
wo  ahould,  if  we  bod  often  b 
and  B  in  immediate  and  uhvioua  con- 
junction, expect  B  whenever  we  saw 
A  !  but  to  discover  their  conjUucHon 
when  not  obvious,  or  to  determine 
whether  it  is  really  constant  or  only 
casual,  and  whether  there  is  reason  to 
expect  it  under  any  given  change  of 
drcumstanciw,  ia  a  process  far  too 
complex  to  be  performed  without  lama 
contrivance  to  inako  our  remombranee 
of  our  own  mental  operations  accu- 
rate. Now,  language  is  such  a  con- 
trivance. When  that  instrument  ia 
called  to  our  aid,  the  difficulty  is  re- 
duced to  that  of  making  our  remem- 
brance of  the  meaning  of  words  accu- 
rate. This  beiug  secured,  whatever 
paaaes  through  our  minds  may  bo 
reroemberod  aooumtely  by  gmtting  It 
carefully  into  words,  and  committing 
the  words  either  tu  writing  of  to  me- 
mory. 

The  function  of  Naming,  and  pnr- 
tioularly  of  General  Names,  in  Induc- 
tion may  be  recaintulated  aa  foUows. 
Eveiy  indnotivo  inference  which  ia 
good  at  all  is  good  for  a  whole  class 
of  coses  ;  and,  that  tho  inference  may 
have  any  bettor  warrant  of  its  correct- 
ness than  the  mere  clinging  together 
of  two  ideas,  a  process  of  experimen- 
tation  and  comparison  is  neoeaaary, 
in  which  the  whole  class  of  cases  must 
be  brought  to  view,  and  some  uni- 
formity in  the  conrse  of  nature  evolved 
and  ascertained,  since  Uid  (r<5.i 


OPERATIONS  SUBSIDIARY  TO  INDUCTION. 


of  mich  an  unlfunnity  is  reijuired  uh 
a  juetilication  for  drawing  the  infer- 
ence ia  even  a.  tingle  cahb.  This  uni- 
formity, therefore,  may  be  ascerbuaed 
ones  for  all ;  and  if,  being  ascertained, 
it  can  be  lemeuibered,  it  will  serve  oa 
a  fonnula  for  nuking,  in  particular 
cages,  all  sacb  luferences  il9  the  pre- 
viouii  eicpeHenoe  will  warrant  But 
we  can  only  secnre  its  biiing  remem' 
bered,  or  give  nnraelves  even  a  chance 
of  oarrying  in  our  memory  any  cou- 
sidecablB  number  of  sach  unifonni- 
ties,  by  registering  them  through  the 
medium  of  permanent  eigne,  which 
(being,  from  the  nature  erf  the  cose, 
HgnB  not  of  an  individual  fact,  but  of 
an  uniformity,  that  is,  of  an  indelinite 
number  of  facta  similar  to  one  an- 
other) are  general  fiigns,  nniversols, 
genenil  names,  and  general  proposi- 


%  4.  And  here  I  cannot  omit  to 
notice  an  oversight  committed  by 
aomB  eminent  thinkerx,  who  have 
sud  that  the  caaseof  our  nsing  general 
names  is  the  infinite  multitude  of  in- 
dividual objects,  whioh,  making  it 
impOBSible  to  bave  a  name  for  each, 
compels  us  to  malce  one  name  serve 
for  many.  This  is  a  very  limited  view 
of  the  function  of  general  names. 
Even  if  there  were  a  namB  for  every 
individual  obJEct,  we  should  retjuire 
general  names  as  much  a^  we  now  do. 
Without  them  we  could  not  express 
the  result  of  a  single  cr>inpariaon,  nor 
record  any  one  uf  the  imiformities 
existing  in  nature ;  and  shoidd  be 
hardly  better  oif  in  respect  to  Induc- 
tion than  if  ve  had  no  names  at  alL 

(or,  in  other  words,  proper  namEs,) 
wa  might,  by  pronouncing  the  name, 
suggest  the  idea  of  the  object,  but 
we  could  not  assert  any  proposition, 
except  the  nnmeoning  ones  formed  by 
predicating  two  proper  names  one 
of  another.  It  is  only  by  means  of 
general  names  (bat  we  can  convey 
any  information,  predicate  any  attri- 
but«,  even  uf  an  individual,  much 
muie  of  a  class.    Rigorously  speaking. 


we  could  get  on  without  any  other 
general  names  than  the  abstract  ai 
of  attributes ;  all  our  propositions 
might  be  of  the  form  "such  an  indi- 
vidual object  possesses  suoh  an  1 
buto,"  or  "  such  an  attribute  is  always 
(or  never)  conjoined  with  such  another 
attribute."  In  fact,  however,  man^ 
kind  have  always  given  general  name* ' 
to  objects  as  well  as  attributea,  and' 
indeed  before  attributes;  but  the 
genBrol  names  given  to  objeotB  imrdy 
attributes,  derive  their  whole  meaning 
from  attributes,  and  ate  chiefly  use- 
ful OS  the  language  by  means  uf  whidl 
we  predicate  the  attributes  which  Uu^ 

It  remains  tu  be  considered  what 
principlea  are  to  be  adhered  t 
giving  general  names,  so  that  thesa 
names,  and  tbe  general  proposiUonl 
in  which  they  fill  a  place,  may  con- 
duce most  to  the  purposes  of  Indue- 


CHAPTER  rv. 

t    BEQCISITE^    OP    A    T 


g  I.  In  ordpr  that  we  may  possess 
a  language  perfectly  suitable  for  ths 
investigation  and  expression  of  gene- 
lal  truths,  there  are  two  prindp^  and 
several  minor  requisites.     The  first 
is,  that  every  general  noma  should 
have  a  meaning,  steadily  fixed 
precisely  detBrmiuBd.      When,  by  tha 
fulfilment   of    this    condition,    Huch. 
names  as  we  possess  are  fitted  for  the 
due  performance  of  their  funoCions, 
the  next  requisite,  and  the  second  in 
order  of  importanoe,  ia  that  we  shontd 
possess  aname  wherever  one  ianeadedi  J 
wherever  there  iii  anything  to  be  dt'  J 
signated  by  it,  which  it  is  i>f  Import-  I 
ance  to  express.  1 

The  former  of  these  requldtes  is  1 
that  to  which  our  attention  will  b?  I 
exclusively  directed  in  the  proaeni  I 
chapter. 

§2.  Every  generalnnme,  then,moBt  1 


REQUISITES  OF  LANGUAGE. 


bnve  a  certain  and  knoirable  mean- 
lug.  Now  the  meaning  (as  has  sii 
often  been  explained)  of  a  general 
connotative  name  resides  in  the  con< 
notation  ;  in  the  attribnte  on  nocount 
of  which,  and  to  expcess  which,  the 
name  is  given.  Thas,  the  name  ani- 
mal being  given  to  all  things  which 
poseesB  the  attribntee  of  mraBation 
and  Toluntnry  motion,  the  word  con- 
notes those  attributes  exclusively,  and 
thsy  conetitute  the  whole  of  ltd  mean- 
ing. If  the  name  be  abstiact,  its 
denotation  is  the  same  with  the  con- 
notation of  the  corresponding  con- 
crete ;  it  deaignateB  directly  the  attri- 
bute which  the  concrete  term  implies. 
To  give  a  precise  meaning  to  general 
names  ia,  then,  to  tix  tvith  steadineaa 
the  attcibnte  or  attributes  connoted 
by  each  conoreto  general  name,  and 
denoted  by  the  correBponding  ab- 
stract. Since  abstract  names,  in  the 
order  of  thmr  creation,  do  not  pre- 
CErde  but  follow  concrete  ones,  an  ia 
proved  by  the  etymological  fact  that 
they  are  almost  always  derived  from 
them,  we  may  conaider  their  meaning 
as  determiniji  by  and  dependent  on 
the  meaning  of  their  concrete ;  and 
thus  the  problem  of  giving  a  distinct 
meaning  to  general  language  ia  all 
included  in  that  of  giving  a  precise 
connotation  to  all  concrete  general 

This  is  not  difficult  in  tbo  case  of 
new  names — of  the  technical  terms 
created  by  scientifio  inquirers  for  the 
purposes  of  science  or  art.  But  when 
n  name  is  m  common  use,  the  diffi- 
culty is  greater  j  the  problem  in  this 
case  not  being  tbat  of  choosing  a  con- 

Imt  of  ascertaining  and  fixing  the 
tonuotatinii  with  which  it  is  already 
u^ed.  Tlutt  this  can  ever  be  a  matter 
of  doubt  is  a  sort  of  paradoi.  But 
the  vulgar  {including  in  that  term 
all  who  have  not  accurate  habits  of 
thought]  seldom  know  exactly  what 
assertion  they  intend  to  make,  what 
common  property  they  mean  to  ex- 
press, when  they  apply  the  same  mune 
to  a  number  o(  different  things.     jUl 


which  the  name  expresses  with  them, 
when  tbey  predicate  it  of  an  object, 
is  a  confused  feeling  of  resemblance 
between  that  object  and  some  of  the 
other  things  which  they  have  been 
accustomed  to  denote  by  the  name. 
They  have  applied  the  name  Stone  to 
varions  objects  previcnsly  seen  ;  tbey 
see  a  new  objec^  which  appears  to 
them  somewhat  like  the  former,  and 
they  call  it  a  stone,  without  asking 
themselves  in  what  respect  it  is  like, 
or  what  mode  or  degree  of  resemblance 
the  best  authorities,  or  even  they  them- 
selves, require  as  a  warrant  for  using 
the  name.  This  rough  general  im- 
presaion  of  rescmblanco  is,  however, 
made  up  of  particular  circnmstonces 
of  resemblance  ;  and  into  these  it  ia 
the  business  of  the  logician  to  analyse 
it — to  ascertain  what  points  of  re- 
semblance amoi^  the  different  things 
cnmmonly  CaJled  by  the  name  have 
produced  in  the  common  mind  this 
vague  feeling  of  likeness — have  given 
to  the  things  the  mnilarity  of  aspect 
which  has  made  them  a  class,  and  has 
caused  the  some  name  to  be  bestowed 
upon  them. 

But  though  general  names  are  im- 
posed by  the  vulgar  without  any  mora 
definite  connotation  than  that  of  a 
vague  resemblance,  general  proposi- 

vrhich  preilicates  are  applied  to  those 
names,  that  is,  general  assertions  are 
made  concerning  the  whole  of  the 
things  which  are  denoted  by  the 
name.  And  since  bf  each  of  these 
propositions  some  attribute,  more  or 
less  precisely  conceived,  is  of  course 
predicated,  the  ideas  of  these  various 
attributes  thus  become  associated  with 
the  name,  and  in  a  sort  of  uncertain 
way  it  comes  to  connote  them  ;  there 
is  a  hesitation  to  apply  the  name  in 
any  new  case  in  which  any  of  the 
attributes  familiarly  predicated  of  the 
clus  do  not  exist.  And  thus,  to  com- 
mon minds,  the  propositions  which 
they  are  in  the  habit  of  hearing  or 
uttering  concerning  a  class  make  up 
in  a  loose  way  a  sort  of  connotation 
for  the  class-name.     Let  us  take,  fur 
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Inatuice,  the  word  Civilised.  How 
fev  Donld  be  fuand,  even  among  the 
muat  educated  pBrsanB,  who  ivuiild 
undertake  to  nay  exuftly  what  the 
term.  Civilised  oonnotee.  Yet  there 
ia  a  feeling  in  the  mindn  of  all  who 
lue  it  tbat  they  are  usin);  it  with  a, 
meaning;  uid  this  meaning  is  made 
up,  ia  a  ooufnsed  iiiouner,  uf  every- 
thiug  which  they  hare  heard  or  read 
that  oivilised  men  or  tdvUlBed  coin- 
iDunitiea  ura  or  may  be  expeeted  to 

It  ia  at  this  stage,  prabably,  in  the 
prugresB  of  a  coiierete  name,  that  the 
mrreiponduig  abstract  name  geuci- 
allj-  ooinoH  into  use.  Under  the  no- 
tion that  the  concrete  name  must  of 
eourae  convey  a  meaning,  or,  in  other 
vordi,  that  there  is  some  property 
common  to  all  things  whiuh  it  denatas, 
people  give  a  name  to  this  common 
property  j  from  the  concrete  Civilised, 
thej  form  the  abstract  Civilisation, 
But  linoe  moat  people  have  never 
compared  the  different  things  which 
are  called  by  the  concrete  name,  in 
Biich  a  manner  as  to  asoertain  what 
properties  these  thiugs  h[ive  in  com- 
mon, or  whether  they  have  any  ;  each 
ia  thrown  bock  upon  the  marks  by 
-which  he  himiielf  haa  bran  oacuatomed 
to  be  guided  in  his  applioation  of  the 
term  ;  and  these,  being  merely  vague 
hearsays  and  cnn-ent  piu-asea,  are  nut 
thfl  same  in  any  two  parEons,  nor  in 
thF-  ^me  person  at  different  times. 
Hence  the  word  (as  Civilisation,  for 
example)  which  professes  to  be  the 
designation  of  the  imknown  common 
property,  conveys  aoaroely  to  any  two 
minds  the  same  Idea.  No  two  per- 
sona agree  in  the  things  they  predi- 
cate of  it ;  and  when  it  is  itself  predi- 
cated o£  anything,  no  other  parson 
knows,  nor  does  the  speaker  himself 
know  with  precision,  what  he  means 
to  assert.  Many  other  words  which 
coDld  be  named,  as  the  word  konauf, 
or  the  word  gmXleman,  exemplify  this 
luicertidnty  still  more  Btrikingty. 

It  needs  ioaroel  j  be  observed  that 
general  propc-iitions,  of  which  no  one 
can  tell  exactly  what   they  assert, 


cannot  poaslbly  have  bean  brought 
to  the  test  of  a  ccireut  Induction, 
Whether  a  mime  is  to  be  used  u 
an  instrument  of  thinking;,  or 
means  of  communicating  tha  leanllf 
of  thought,  it  ia  imperativa  to  dete^' 
mine  exactly  the  ottribnto  or  attri- 
butes whioh  it  is  to  express  1  to  giv* 
it,  in  short,  a  filed  and  aaeertalned 


§  3.  It  would,  however,  be  a  oonl- 
pleto  misunderBtanding  of  the  jiropef 
office  of  a  lojjician  in  deling  vrltH' 
terms  already  in  use,  if  we  were  ~ 
think  that  becauso  a  name  bos  not 
present  nn  ascertained  ooniiotetion, 
is  competent  to  any  one  to  give  it' 
such  a  connotation  at  his  own  choios, 
Tba   meaning  of  a  term  actually 
nse  ia  not  an  arbitrary  quantity  to  1 
fixed,  but  on  unknown  quanti^tobo 
sought. 

In  tho  first  placet  it  is  obvionMljr 
desirable  to  avail  oTirselven  OS  fap  a» 
possible,  of  the  ansociationB  already 
connected  with  the  name  i  not  en- 
joiniug  the  employment  of  it  in  » 
manner  which  conflicts  with  all  pre- 
vious habits,  and  ospecially  not  »  M 
to  require  the  rupture  of  those  strong- 
est of  all  Bssooiations  between  names, 
which  are  created  by  familiarity  witll 
propositions  in  which  tbey  ara  predi' ' 
catcd  of  one  another.  A  philosopbaf 
would  have  little  chance  of  faavrng 
his  example  followed  if  he  were  bt 
give  such  a  meaning  to  his  terms  as 
ahould  require  us  to  call  the  North.' 
American  Indians  a  civQised ; 
or  the  higher  classes  in  Eun 
vages  ;  or  to  say  that  civilised  _ 
live  by  hunting,  and  savages  by  sgrt- 
cidtnre.  Were  there  no  other  reaet" 
the  extreme  difficulty  of  effecting 
complete  a  revolution  in  speech  woaltf 
be  more  than  a  sufficient  one.  Tba' 
endeavour  should  be  that  nil  generally 
received  propositions  into  which  tha 
term  enters  should  he  at  least  as  trufli 
after  its  meaning  is  fixed  BE  ibtf< 
were  before;  and  that  the  oonareta 
name,  therefore,  shuuld  ni 
Eiuch  a  connotation  as  shall 
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(rom  denoting  things  which,  in  com- 
mim  Inngimge,  it  i>  cuirentlj  afflcmed 
of.  The  Gxed  and  preotne  connota- 
tioQ  which  it  i«ceirea  Hhoold  not  bfl 
in  devitkCioQ  from,  but  in  agreentcDt 
(tts  f  af  Ml  it  go«s)  with  tbe  Tagud  and 
fliictuMing  connotation  wh^h  the 
term  already  had. 

To  fix  the  CDnuntatioii  of  a  con- 
croto  name,  or  the  denotation  of  the 
oorrespondiug  abetroct,  ie  to  define 
tha  name.  When  thin  can  be  done 
without  tendering  any  received  Bsaer- 
tioiu  inadmiEBible,  the  name  can  be 
defined  in  accordance  with  ita  received 
nse,  which  is  vulgarlj  called  defining 
not  the  name  but  the  thing.  What 
is  meant  by  tha  improp«c  eipreBaion 
oE  dellntng  a  thing,  (or  rather  a  claaa 
of  things — for  nobody  talks  of  defin- 
ing an  individual,)  ia  to  define  tbe 
name,  sabjeot  to  the  condition  that  it 
shnll  denote  those  thingR.  Thin,  itf 
coune,  aupposes  a  compamon  of  the 
things,  feature  by  feature  and  pro- 
perty by  property,  to  aecertain  what 
attributes  they  agreo  in ;  and  not 
nnfrequently  an  operation  strictly  in- 
ductive, for  the  purpose  of  aBcertain- 
ing  Bolna  nnobvioua  agreement,  which 
is  the  cause  of  the  ubviouB  agreement. 

For,  in  order  to  givo  a  connotation 
to  a  natUB  consistently  with  its  de- 
noting certain  objects,  we  have  to 
make  our  selection  from  among  the 
various  attributes  in  which  those  ob- 
jects ^ree.  To  ascertain  in  what 
tliey  do  agree  is,  therefore,  the  first 
logical  operation  reijuisite.  When 
this  has  been  done  as  far  as  is  ne- 
(«»<ary  or  practicable,  tbe  question 
arises,  which  of  these  common  attri- 
butes shall  be  salectpd  to  be  asso- 
ciated with  the  name  T  For  if  the 
cta»a  which  the  name  denntei  be  a 
Kind,  tbe  common  properties  are  in- 
numerable ;  and  even  if  not,  they  are 
often  Extremely  nrnnerons.  Our  choice 
is  first  limited  by  the  preference  to 
bo  given  to  propraties  which  are  well 
known  and  familiarly  predicated  of 
the  clans ;  but  even  these  ate  often 

the  dciinltiun,  and,  besides,  the  pro- 


pei'ties  most  generally  known  may 
not  be  those  which  serve  beat  to  mark 
out  the  claaa  from  all  others.  We 
should  therefore  select  from  among 
the  common  properties  (it  among 
them  any  such  are  to  be  found)  those 
on  which  it  has  been  ascertained  by 
ejiperience,  or  proved  by  deduction, 
that  many  others  depend  ;  or  at  Icist 
which  are  sure  marks  of  them,  and 
from  whence,  therefore,  many  others 
wUl  follow  by  inference.  We  thus 
see  that  to  frame  a  good  definition  of 
a  name  already  in  use  is  not  a  matter 
of  choice  but  of  discussion,  sjid  dis- 
cussion not  merely  respecting  the 
usage  of  language,  but  respecting  the 
properties  of  things,  and  even  the 
origin  of  those  properties.  And  hence 
every  enlargement  of  our  knowledge 
o£  the  objects  to  which  the  name  is 
applied  is  liable  to  suggest  an  im- 
provement in  the  definition.  It  is 
impossible  to  frame  a  perfect  set  of 
definitions  on  any  subject  until  the 
theory  of  the  subject  is  perfect ;  and 
as  science  makes  progress,  its  defini- 
tions are  also  progressiva. 

g  4-  The  diacnssion  of  DefiniUons, 
in  so  far  as  it  does  not  turn  on  the 
use  of  words  but  on  tbe  properties  of 
things,  Dr.  Whewell  calls  the  Expli- 
cation of  Conceptions.  The  act  of 
ascertaining,  better  than  before,  in 
what  particulars  any  phenomena 
which  are  clae»ed  together  aj^ee,  ha 
calls  in  his  teebnical  phraseology,  un- 
fold! Dg  the  general  conception  in 
virtue  of  wliich  they  are  so  classed 
Making  aUowaiics  for  what  appears 
to  me  the  darkening  and  misleading 
tendency  of  this  mode  of  expression, 
several  of  his  remarks  are  so  mimh  to 
the  purpose,  that  I  shall  take  the 
liberty  of  transoriblng  them. 

He  observes,*  that  many  of  the 
controversiea  which  have  had  an  im- 
portant share  in  tha  formatinn  of  tho 
existing  body  of  science  have  "as- 
sumed the  form  of  a  battle  of  Defi- 
nitions.    For  example,   the   inquiry 
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concerning  Ihe  Ibwb  of  falling  bodim 
led  tQ  the  qiteittion  whether  the  pro- 
per definition  of  a.  vnifoi-m  force  is 
that  it  gBna rates  s  velocity  propor- 
tional to  the  ipaee  from  rest,  or  to  the 
lint,  The  controversy  of  the  vU  vica 
was  what  won  the  proper  definition 
ot  the  ntfoi'irt  o//orcc.  A  principal 
■[iieation  in  the  claMifioation  of  : 
nia  is,  what  in  the  definition 
THinertd  tpccieti  Fhyaiolngiats  have 
endeaToared  to  throw  light  on  their 
HDbject  by  definioL;:  organimtioa,  or 
some  similiir  term.''  Questions  ot  the 
BBme  natnra  irere  long  open,  and  are 
not  yet  completely  closed,  respecting 
tho  definitions  of  Specific  Heat,  La- 
tent Heat,  Chemical  Oombination, 
and  Solution. 

"It  is  very  important  tor  us  to 
observe,  that  these  controversies  have 
never  been  questions  ot  insulated  and 
itrbitrary  definitiDus,  as  men  seem 
often  tempted  to  imagine  theni  to 
liave  been.  In  all  cases  there  is  a 
tacit  assumption  of  some  prnpisition 
which  is  to  be  expressed  b;  means  of 
the  definition,  and  which  gives  it  its 
importance.  The  dispute  conwnilng 
the  dcHnition  thus  acquires  a  real 
value,  and  becomes  a  question  con- 
cerning true  and  false.  Thus  in  the 
discuBsion  ot  the  question.  What  is 
a  uniform  force !  it  was  taken  for 
granted  that  gravity  is  a  unitorm 
force.  In  the  debate  of  the  I'M  viva, 
it  was  aisBuined  tliat  in  the  muCiuil 
action  of  bodies  tho  whole  effect  of 
the  force  is  unchanged.  In  the  zoo- 
logical definition  of  species,  (that  it 
cnusista  of  individuals  which  have,  or 
ma;  have,  sprung  from  the  same 
parents,)  it  is  presamed  that  indivi. 
duals  so  related  resemble  each  other 
more  than  those  which  are  excluded 
by  such  a  definition ;  or,  perhaps, 
that  species  so  defined  have  per- 
manent and  definite  differencee.  A 
definition  of  'crgnnieation,  or  at  some 
other  term,  which  was  not  cmploTsd 
0  express  some  principle,  would  be 


ofn< 


^ 


be  a  useful  step  in  the  explication  of 

our  conceptions ;  but  this  will  be  tlie 
cnso  then  only  when  we  have  under 
our  consideration  some  proposition  in 
which  the  term  is  employed.  For 
then  the  qoestion  really  is,  how  the 
conception  shall  be  understood  and 
defined  in  order  that  the  proposition 
may  be  true. 

"To  unfold  oar  conceptions  b; 
means  of  definitions  has  never  been 
serviceable  to  (xnence,  except  when  it 
has  been  Associated  with  an  Imme- 
diate nite  of  the  definitions.  The 
endeavour  to  define  >  Unitomi  Force 
was  combined  with  the  aesoititm  that 
gravity  is  a  uniform  force:  the  attempt 
to  define  Accelerating  Force  wsa 
immediately  followed  by  the  dootrine 
that  aooelerating  fon«s  may  be  cun- 
ponnded  :  the  process  of  defining  Mo- 
mentum was  connected  with  tho  prin- 
ciple that  momenta  Kuned  and  kiit 
are  equal :  naturalists  would  have 
given  m  vain  the  definition  ot  Spoo=~ 
which  we  hove  quoted,  it  they  h 
not  also  given  the  oharacters  of  specieg 
BO  separated.  .  .  .  Definition  may  be 
the  best  mode  uf  explaining  our  a 
ccptioo,  but  that  which  alone  mal 
it  worth  while  to  explain  it  in  a  , 
mode,  is  the  opportunity  of  using  It 
in  the  expression  of  truth.  When  a 
definition  is  propounded  to  us  aa  a> 
useful  step  In  knowledge,  we  are 
always  entitied  to  ask  what  principto 

In  giving,  then,  an  exact  connota- 
tion to  the  phrase,  "  a  uniform  force," 
the  condition  was  undentood  that 
the  phrase  should  continue  to  denote 
gravity.  Tbe  discussion,  tfaerefmv, 
respecting  the  definition  resolved 
itself  into  this  question,  What  is  thartt 
of  an  unifiimi  nature  in  the  motions 
produced  by  gravity?  By  observiv- 
tions  and  comparisons  It  was  found, 
that  what  was  uniform  in  those  mo- 
was  the  ratio  of  the  velocity 
acquired  to  the  time  elapsed  ;  oqu^ 
velocities  being  added  in  equal  times. 
An  uniform  force,  therefore,  was 
defined,  a  force  wliich  adds  equal 
'elocitics  in  oiuat  times.     So,  ogtuD, 
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in  defining  momentuui.  It  tkbii  al- 
ready B  reaeived  dcwCrine,  that  when 
twn  objects  impinge  upon  one  an- 
other, the  momentuin  lost  by  the  one 
in  equal  to  thnt  gnined  by  the  other. 
This  proposition  it  was  deemed  necea- 
Batj  to  preaarvB,  not  from  the  motive 
(which  opentea  in  many  other  cases) 
that  it  was  tirmly  fixed  in  a,  popular 
belief,  for  the  pmpi^tion  in  ([ueation 
had  never  been  beard  of  by  any  but 
the  acientilicallj  iniitmcted ;  but  it 
was  felt  to  contain  a  truth :  even  a 
Haperficial  observation  of  the  pheno- 
mena left  no  doubt  that  in  the  pro- 
pagation of  motion  from  one  body  to 
another  theru  waa  sometliing  of  which 
the  one  body  gained  precisely  what 
the  other  lost ;  and  the  word  momen- 
tum had  been  invented  to  express 
this  nnknown  Bomething.  The  settle- 
ment, therafore,  of  the  definition  of 
momentum  involved  the  detflrmina- 
tion  of  the  quention,  What  is  that  of 
which  a  body,  when  it  sets  another 
body  in  motion,  loses  eiactiy  as  much 
as  it  commnnicatea?  And  when  ex- 
periment had  shown  that  this  tome- 
thtTtij  woe  the  produot  of  the  velocity 
of  the  body  by  its  masa,  or  qnantity 
of  matter,  this  became  the  definition 

The  fallowing  remarkH,*  therefore, 
are  perfectly  junt :  "The  bnaiuess  of 
definition  is  part  of  the  buaineaa  of 
discovery.  .  .  .  To  define,  so  that  our 
definition  shall  have  any  scientific 
value,  requires  no  smalt  portion  of 
that  aagocity  by  wtiiuh  trulli  is  de- 
tected. .  .  ,  When  it  has  been  clearly 
seen  what  ouglit  to  be  uitr  definition, 
it  must  be  pretty  well  known  what 
truth  we  have  l«  state.  The  defini- 
tion, as  well  as  the  discovery,  snp- 
imsea  a  decided  step  in  our  knowledge 
to  have  been  made.  The  writers  on 
Logic  in  the  Middle  Ages  made  Defi- 
nition the  last  sti^e  in  the  progress  of 
knowledge  ;  and  in  this  arrangement 
at  leoat,  the  history  of  st^enco,  and 
the  philoBophy  derived  from  the  his- 


tory,. 


[>nfinn  their 


Six  in  order  to  jndge  finally  haw  the 


name  which  denotes  a  class  may  best 
be  defined,  we  must  know  all  the  pro- 
perties common  to  the  class,  and  all 
the  relations  of  causation  or  depen- 
dence among  thoae  properties. 

If  the  properties  wliich  are  fittest 
to  be  selected  aa  marks  of  other  com- 
mon properties  are  also  obvions  and 
famibar,  and  especially  if  they  bear  a 
great  part  in  producing  that  general 
air  of  resemblance  which  wna  the  ori- 
ginal indncement  to  the  formation  of 
the  class,  the  definition  will  then  be 
moat  felicitous.  But  it  is  often  neces- 
sary to  define  the  class  by  some  pro- 
perty nut  familiarly  known,  provided 
that  property  ba  the  best  mark  uf 
those  which  are  known.  M.  de  Blain- 
ville,  for  instance,  founded  his  defini- 
tion of  life  on  the  proceas  of  decom- 
position and  recomposition  which  in- 
cessantly takes  place  in  every  living 
l^ody,  so  that  the  particles  composing 
it  are  never  for  two  instants  the  sam 
This  ia  by  no  means  one  of  the  mo 
obvious  properties  of  living  bodies  ; 
might  escape  altogether  the  notice 

of  M.  de 
a  first-rate 

authority)  have  thought  that  no  other 
property  so  well  answers  the  condi- 
tions required  for  the  definition. 

g  5.  Having  laid  down  t 
ciplea  which  ought  for  the  n: 
to  ba  observed  in  attempting  t  _ 
a  precise  connotation  to  a  term  in  use, 
I  must  now  add  that  it  is  not  always 
practicable  to  adhere  to  those  prin- 
ciples, and  that  even  when  practicable 
it  is  occasionally  not  desirable. 

Cases  in  which  it  is  impoBsibta  to 
comply  with  all  the  conditions  of  a 
precise  definition  of  a  name  in  agree- 
ment with  usage  Dccnr  very  frequently. 
There  is  often  no  one  connotation 
capable  of  being  given  to  a  word,  so  that 
it  shall  still  denote  everything  it  is  ac- 
cnatomed  todenote ;  or  Uiat  all  the  pro- 
positions into  which  it  is  accustomed  to 
enter,  and  which  have  any  foandation 
in  truth,  shall  remain  true.  Indepen- 
dently of  accidental  ambiguities,  in 
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which  the  different  meuiinge  hiive  no 
connection  witb  one  nnuther.  it  cunti- 
nuaJly  happens  thnt  a  word  is  used  in 
two  or  rooTB  naneea  derived  from  each 
other,  but  jet  radtcaU^  diotinct.  So 
long  as  a  term  is  vague,  that  is,  sn  long 
Bfl  its  conuotation  is  not  Bsoertuned 
and  permanently  fixed,  it  is  constantly 
liable  to  be  applied  by  exUmion  from 
one  thing  to  another,  until  it  reachen 
thing!  n4uoh  have  little,  or  even  no 
resBinblfliioe  to  those  whioh  Were  first 
designated  by  it 

Suppose,  sayi  Dn(;ald  Stewart,  in 
his  Philoii>pliical  Estaya,''  "that  the 
letters  A,  B,  G,  D,  E,  denote  a  series 
oE  objects  ;  that  A  poueues  some  one 
i]uality  in  common  with  B  ;  B  a  qua- 
lity in  oominon  with  O ;  C  a  QuaJity 
in  common  with  D  ;  D  a  quality  in 
common  with  £ ;  while  at  the  Game 
time  no  quality  can  be  found  which 
belongs  in  common  to  any  Ikree  oh- 
jeots  in  the  series.  Is  it  not  conceiv- 
able that  the  affinity  between  A  and 
B  may  produce  u  trunsferenco  at  the 
namo  of  the  first  to  the  second ;  and 
that,  in  consequence  of  the  other 
nlEnlties  which  connect  the  remaia- 
itig  objects  together,  the  same  name 
may  pass  in  suooeBsion  from  B  to  C, 
(poraCloD,  and  fromD  toEt  In 
this  manner  a  common  appellation 
will  arise  between  A  and  £,  although 
the  two  objeots  nwy,  in  their  nature 
and  propeiiien.  be  so  widely  distant 
from  each  other,  that  no  stretch  of 
imagination  con  conoeive  bow  the 
thoughts  were  led  from  the  former  to 
the  latter.  The  transitions,  never- 
theless, may  have  been  all  so  easy 
nnd  graduu,  that,  were  they  buccbbb- 
fiilly  detected  by  the  fortunate  inge- 
nuity of  a  theorist,  we  should  instantly 
lecoi^ise,  nob  only  the  verisimilitude, 
liut  the  truth  of  the  conjecture;  in 
the  Euune  way  as  we  admit,  with  the 
evnfldeuce  of  intnitive  oouvictioD,  the 
certainty  of  the  well.knowD  etymolo- 
gical process  which  GomieotBthe  Latin 
proposition  e  or  cz  with  the  English 
BubBtantivo  ilmn-jrr,  the  moment  thnt 


the  intermeditibe  links  of  the  chain 
are  niibuiitted  to  our  examination."* 

The  applicutiuns  which  a  word  ac- 
quires by  this  gradual  extenaion  of  it 
from  one  set  of  objects  to  another, 
Stewart,  adopting  an  expression  from 
"Mr.  Payne  Knight,  calls  its  Inauilht 
applications  ;  and  aftar  briefly  iUns- 
trating  sucb  of  them  as  are  the  re- 
sult of  local  or  casual  aissociationB,  be 
proceeds  as  follows ;  f — 

"But  although  by  far  the  greater 
part  of  the  transitive  or  derlvaUfe 
spplicatioDB  of  words  depend  on  cssiial 
and  unaccouatabla  caprices  of  the 
feelingH  or  the  fancyj  there  are  cvrtMn 
coees  in  which  they  open  a  very  in- 
teresting field  of  philosaphical  speeu- 
lotioD.  Such  are  those  in  which  an 
analogous  transference  of  the  cor- 
responding  tenn  may  be  remarked 
ani»6tsally,  or  vety  generally,  in  other 


01,  oitra,  eit 
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unci,  from  the  Utla  «<«-  It  is  sranely 
possible  tor  two  words  to  bear  fewer  ouc- 
wHid  DiarkB  of  rolsttonshlp,  yot  Uiere  Is  but 
one  step  between  th«n— avm,  anHuiiCiH, 
titwle,  bo  pill/ran,  from  a^er .-  ptr  affnimt 
pemffrinWt  wTfgrinw^  pelUfftino,  pUgrin, 

Pturcsiinr  Bain  gives  sumo  ant  exam^m 
at  thcM  trmsldons  of  nionnlng,     "The 
word  *damp'  ptimarily  signified  mr'  "* 
humid.  wsL     Bub  the  proper^  is  o: 
uGconipiuiied  with  the  looliug  of  oalc 
cliUlnsss,  BDd  heiii^c  the  idea  of  coli 
stronglf  Hnggeated  b;  tbeword.    This  la 
not  aU.    FnHeodlDf  upon  the  euiter--""* 
meaning,  we  speak  of  damfring  a 
Hrdoiir,  a  mcMpbor  where  tbe  eoolins  !■ 
the  only  circunntanoo  euncemed ;  we  m    J 
on  aUIl  further  to  dcaignato  tbs  iratL  sUda 
that  shots  oS  thB  draft  at  a  stove,  'tlu 
djimper,'  tiie  primary meaniDAb^nfiunr 
onti  rely  dropped.    '  Dry,' in  like  raannef',    I 
tUrougliBiniifrlngthe  absence  of  uoinure,    I 
wstor.  or  Ilquidl^,  is  applied  to  sirlpliurla 
iLcid  Goutzdnlaf watur.  aJUioughiiet  men;!^    \ 
coaaiag  to  be  a  molftt,  wet,  or  liquid  sul^ 
Hlainoc,'"     So  lu  the  piniaoa  dry  ibon}'  « 
ohRioifflgna. 

"  '  Sbreat,'  originally  a  paved  wa; 

or  without  homes,  has  been  extejL ._ 

roads  Uuad  Willi  houses,  wLeiher  paved  or  . 
unpavtid.  ■Impertliiont'slgnlfled  at&Mt  ] 
iirelevsnt,  alien  to  the  parpose  ia  haML  J 
through  which  It  has  cutne  to  mean  mefi    I 
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JauguagcB  !  and  in  vihiah,  of  cours 
thu  uuifoi'iiiHy  of  the  rcaiilt  jaaat  t 
nacribed  to  tbe  essentiaJ  priucipit 
ot  the  bmnan  frame.  Even  fn  suoh 
oasee,  however,  it  will  by  no  n 
be  ttlwuyn  found,  on  exuiiinatioo,  that 
the  tuluui  npplkatiDiu  of  the  Bam 
term  have  arieen  fram  nny  caniuio 
iiuijity  or  quolitifti  in  tbe  ubjeots  t 
wliich  they  calata.  In  tlia  greotf 
number  at  iuatonces,  thej  may  be 
traced  to  Bome  natural  nod  univeraal 
ossouiotionB  of  ideas,  founded  in  the 
(Miomaii  facutticB,  common  urgajiB, 
nud  common  aoodition  of  the  human 
rooe.  .  .  .  According  to  tbe  different 
degrees  of  intimacy  and  Btrenf^th  iu 
tba  BBEociation«  on  which  the  (rofwi- 
liont  of  langiuigeB  are  founded,  very 
different  eSecte  may  ba  expected  to 
(uiae.  Where  the  aeaouiation  Ib  Blight 
and  CMUol,  the  several  meanings  will 
remain  dittinct  from  each  other,  and 
will  often,  in  pcDcess  of  time,  Busame 
the  appearance  o(  capricious  vatietios 
in  tbe  use  of  the  same  arbitrary  sign, 
iVJlere  tht  anaciatuin  is  to  natvml  and 
kMlual  Ki  to  btcomt  viHaally  indit- 
mlulile,  the  ira/itilive  mianitigi  wUi 
eoaiant  in  one  minjiUx  conception; 
anii  eoetf/  n«i(>  IraniUion  mill  become  a 
mare  camprrhtnahie  gerKraiiialion  nf 
lie  tem  in  ^Hcttion." 

I  solicit  pnrtiEulAT  attention  to  the 
Uvof  mind  expressed  in  the  lastsaa- 
tunca,  and  which  is  the  source  uE  the 
perplexity  so  often  experienced  in  de- 
tocliug  these  transitions  of  meaning. 
Jguuronoe  of  that  law  is  the  sbool  on 
whiuli  seme  of  the  most  powerful  in- 
tellects wliich  have  adiirQEd  the  hu- 
man race  have  been  stranded.  The 
inquiries  of  Pinto  into  the  definitions 
of  Eome  of  the  moat  general  terms  of 
moral  Speculation  are  oharacteriscdby 
Bacon  as  a  far  nearer  approach  to  a 
true  inductive  method  than  ii  eUe- 
where  to  b«  found  among  the  snaients, 
and  are,  indeed,  almost  perfect  eK- 
nmplcs  of  the  pieparatorj  process  uf 
compariiiun  and  abstraction  j  but,  from 
being  unaworB  of  tbe  law  jnsi  msn- 
iioned,  he  often  wasted  the  powera  ot 
this  groat  logical  instrument  on  in- 


quiries in  which  it  ooiUd  realise  no 
result,  sinoe  the  phenomeuu,  whose 
common  properties  he  bo  elaborately 
endeavoured  to  detect,  bod  not  really 
any  common  jHuperties.  Bacon  him- 
self fell  into  tbe  same  error  in  bis 
speculations  on  the  nature  of  heat,  in 
which  he  evidently  confounded  under 
the  name  hot,  dassea  of  phenomena 
which  have  no  property  in  oommon. 
Stewart  ourt^nly  overstates  the  mat- 
ter when  bo  speaks  of  "a  prejudico 
which  has  descended  to  modem  times 
from  tbe  scholastic  ages,  that  when  a 
woi'd  admits  of  a  variety  of  signifi- 
os-tions,  these  different  significations 
must  all  bo  species  of  tbe  same  genus, 
und  must  couiequeotly  inolude  same 
essential  idea  oommon  to  eveiy  indi- 
vidual to  which  the  generic  term  can 
be  applied  i "  *  for  both  Aristotle  and 
his  followers  were  well  aware  that 
there  are  such  things  as  ambiguities 
of  language,  and  delighted  in  dlatin- 
guiahing  theui.  But  they  never  sus- 
pected ambiguity  in  the  coseB  where 
(as  Stewart  remarks)  the  aasDciation 
on  which  tbe  trannition  of  meaning 
was  founded  is  so  natural  and  habi* 
tual,  that  the  two  meanings  blend  to- 
gether in  the  mind,  and  a  real  transi- 
tion becomes  an  apparent  genetaliea- 
tiou.  Accordingly  they  wasted  in- 
finite pains  in  endeavouring  to  find  a 
deRnition  which  would  serve  for  seve- 
ral distinct  meanings  at  once  ;  an  in 
un  instance  noticed  by  Stewart  him- 
self, that  of  •'  causation  :  the  am- 
bijputy  of  tha  word,  which,  in  the 
Greek  language,  corresponds  to  tbe 
English  word  miae,  having  suggested 
ts  them  the  vain  attempt  of  tracing 
the  oommon  idea  which,  in  the  case  of 
any  ^gict,  belongs  to  the  ^fieimt,  to 
tbe  matlef,  to  the  /diiii,  and  to  the 
miL  The  idle  generalities  "  (be  odds) 
"  we  meet  with  in  other  philoaophfera, 
about  the  ideas  of  the  good,  the  Jtt, 
and  the  beeatnimj,  have  taken  their 
rise  from  the  same  undue  influence  of 
popular  epithets  on  tbe  speculations 
of  the  leonied."  + 

l-iia!/i,V'<i        t  /<.iJ„p.  115- 
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Among  the  worda  which  have  un- 
dergnne  so  many  siiccBBsive  tranai- 
tioDH  of  meaning  that  oveiy  trace  of 
a  property  common  to  all  the  things 
they  are  applied  to,  or  at  lemt  com- 
mon and  also  peouli&r  to  thoae  things, 
has  been  lost,  Stewart  considerB  the 
word  Beautiful  to  be  one.  And  (with- 
out attempting  to  decide  a  question 
wbich  in  no  respect  belnngx  to  Logic) 
I  cannot  but  feel,  with  him,  con- 
Biderable  donbt  whether  the  word 
Beautiful  connotes  the  same  property 
when  we  speak  of  a  beautiful  colour, 
a,  beautiful  face,  a  beautiful  scene,  a 
beautiful  chnracter,  and  a  beautiful 
poem.  The  word  vas  doubtleae  ex- 
tended from  onn  of  these  objects  to 
another  on  account  of  a  resemblauce 
between  them,  or  more  probably  be- 
tween the  tnotione  they  excited  ;  and, 
by  this  progrCBSiTe  extension  it  halt 
at  last  reached  things  very  remote 
from  those  objects  of  sight  to  which 
there  is  no  doubt  that  it  was  first 
appropriated ;  and  it  is  at  least 
questionable  whether  there  is  now 
any  property  common  to  oil  the  things 
which,  consiatontly  with  usage,  may 
be  called  beautiful,  except  the  pro- 
perty of  agreeablenesB,  which  the  term 
certainly  does  connote,  but  which  can- 
not be  all  that  people  usually  intend 
to  exprtsB  by  it,  since  there  are  many 
agreeable  things  wliich  are  never 
called  beautiful  If  such  be  the  case, 
it  is  impossible  to  give  to  the  word 
Beautiful  any  fixed  connotation,  such 
that  it  shaU  denote  all  the  objects 
which  in  common  use  it  now  denotes, 
but  no  others.  A  fixed  cunnotatiun, 
however,  itonghttohave  ;  for,  tolling 
an  it  has  not,  It  is  unfit  to  be  used  as 
a  scientific  term,  and  is  a  perpetual 

generalisations. 

This,  then,  constitutes  a  case  in  ex- 
emplification of  our  remark,  that  even 
when  there  is  a  property  common  to 
all  the  things  denoted  by  a  name,  to 
erect  that  property  into  the  definition 
and  exclusive  connotation  of  the  name 
is  not  always  desirable.  The  various 
things  called  beautiful  unquestionably 


resemble  one  another  In  being  agree- 
able ;  but  to  moke  this  the  definition 
of  beauty,  and  so  extend  the  word 
Beautiful  to  all  agreeable  things,  wonid 
he  to  drop  altogether  a  portion  of 
meaning  which  the  word  reoUy,  though 
indistinctly,  conveys,  and  to  do  what 
depends  on  us  towards  causing  those 
qualities  of  the  objects  which  tlie  wonl 
previously,  though  vaguely,  pointed 
at,  to  be  overlooked  and  forgotten. 
It  is  better,  in  such  a  case,  to  give  s 
fixed  connotation  to  the  term  by  re- 
stricting, than  by  extending  its  ui!e  ; 
rather  eioludlng  from  the  epithet 
Beautiful  some  things  to  which  it  !« 
commonly  considered  applicable,  than 
leaving  out  of  its  connotation  any  of 
the  qualities  by  which,  though  oc- 
casionally lost  sight  of,  the  general 
mind  may  have  been  habitnally  guided 
in  the  commonest  and  most  interest- 
ing applications  of  the  term.  For 
there  is  no  question  that  when  penpla 
call  anything  beautiful,  they  think 
they  are  asserting  more  than  that  it  H 
merely  ngieeable.  They  think  th^ 
are  ascribing  a  peculiar  nrt  of  apve- 
ablenesB,  analogous  to  that  which  th^ 
find  in  some  other  of  the  things  to 
which  they  are  accustomed  to  apply 
the  same  name.  If,  therefore,  theni 
be  any  particular  sort  of  agreeoble- 
ness  which  is  common,  though  not  to 
all,  yet  to  the  principal  thin){B  which 
are  called  beautiful,  it  is  better  to 
limit  the  denotation  of  the  term  . . 
those  things,  than  to  leavo  that  kind 
of  quality  without  a  term  to  connote 
it,  and  thereby  divert  attention  from 
its  peculiarities. 

§  6.  The  last  remark  exemplifiw 
a  rule  of  terminology,  which  is  " 
great  importance,  and  which  ] 
hardly  yet  been  recognised  as  a  rule, 
but  by  a  few  thinkers  of  the  present 
century.  In  attempting  to  recti^ 
the  use  of  a  vague  term  by  giving  it 
a  fixed  connotation,  we  must  toko 
care  not  to  discard  (unless  odvisedl;^ 
and  on  the  ground  of  a  deeper  know- 
ledge of  the  subject)  any  portion  of 
the  connotation  which  the  word,  I 
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howevec  indUtlnct  a  rnunner,  pre- 
r[ously  carried  with  it.  For  other- 
wise  l&nguage  luBes  one  of  its  inhemnt 
unci  ciOBt  valunble  propertiea,  that  ol 
lieing  tha  couservator  of  ancient  ex- 
perienoii;  tlie  Iceaper'alive  uf  thuiie 
tliaughts  Hud  obeervBtions  of  former 
agBB  whith  may  ba  alien  to  the  ton- 
dencies  of  the  passing  time.  This 
function  of  language  is  bo  often  over- 
looked or  undervalued,  that  u  few 
obnervatioua  on  it  appear  to  ba  ex- 
tremely required. 

Kven  when  the  connotation  of  a 
teem  has  been  acounttelj'  fixed,  and 
«ti11  mors  if  it  liaa  been  left  in  the 
state  of  a  vague  unannlyaed  feeling 
of  reunDblancB,  there  ia  a  constant 
tendency  in  the  word,  through  familiar 
lue,  tu  part  with  a  portion  of  its  con- 
notation. It  is  a  well-known  law  of 
the  mind.  Chat  a  word  originally  os- 
BOciated  with  a  very  complei  cluster 
uf  ideas  is  far  from  calling  up  all 
those  ideas  in  the  mind  every  time 
the  word  is  used:  it  calk  np  only 
ono  or  two,  from  which  tha  mind  runs 
un  by  fresh  assudations  to  another 
set  of  ideas,  without  wiuting  far  the 
suggestion  of  the  remainder  of  the 
complex  duster.  If  this  were  not  the 
cue,  processes  oE  thought  could  not 
take  place  with  anything  like  the 
rapidity  which  we  know  they  p(»BuH. 
Very  often,  indeed,  when  we  are 
employing  a  word  In  our  mental 
operations,  wo  are  so  far  from  wait- 
ing until  the  complex  idea  which  cor- 
responds to  the  meaning  of  tho  word 
is  consinouHly  brought  before  us  in 
all  its  parts,  that  we  ran  on  to  new 
trains  of  ideas  by  the  other  associa- 
tions which  the  mere  word  excites, 
without  having  realised  in  our  ima- 
gination any  part  whatever  ot  the 
meaning :  thus  using  the  word,  and 
even  iifing  it  well  and  accurately, 
Htid  carrying  on  important  processes 
of  rtasoning  by  means  of  it,   in  an 

«>,  that  SQuie  metaphysicians,  general- 
ising from  an  extreme  ca«e,  have 
fancied  that  all  reasoning  is  but  the 
mechanical  luu.  of  a  set  uE  teniis  ac- 


cording to  a  certain  form.  We  may 
discues  and  settle  the  most  important 
interests  of  toivns  or  nations  by  thu 
application  of  general  theorems  or 
practical  maxims  pre  v  iously  lai  d  do wn, 
without  having  had  ooUBciously  sug- 
gested to  OS  once  in  tha  whole  pro- 
cess the  houses  and  green  fields,  the 
thronged  market-places  and  domestiu 
hearths,  of  which  not  only  those 
towus  and  nations  consist,  but  which 
the  words  town  and  nation  confessedly 

Since,  then,  general  names  come  in 
this  manner  to  be  used  (and  even  to 
do  a,  portion  of  their  work  well)  witli- 
out  suggesting  to  the  mind  the  whiJe 
of  their  meaning,  and  often  with  the 
suggestion  of  a  very  suioll,  or  no  part 
.at  all  of  that  meaning ;  we  cannot 
wouder  that  words  so  used  come  in 
time  to  ba  no  longer  capable  of  sug- 
gesting any  other  of  the  ideas  ^pro- 
priated  to  them  thau  those  with 
which  the  association  is  most  imme- 
diate and  strongest,  or  most  kept  up 
by  the  incidents  of  life,  tlie  remainder 
being  lost  altogether,  unless  the  mind, 
by  often  consoiously  dwelling  on  them, 
keeps  up  the  association.  Words  na- 
turally retain  much  more  of  their 
meaning  to  persons  of  active  imagi- 
'      ■   '  itually  represent  to 


themselves    things  i 


with  the  detail  which  belongs  to  them 
"      '  0  actual  world.      To  minds  of  a 


icriptioi 

dute  to  this  corruption  of  language  is 
predication.  The  habit  of  predicat- 
ing of  the  name  all  the  various  pro- 
pnrties  which  it  originally  connoted, 
keeps  np  the  assuciatioik  between  the 
name  and  those  properties. 

But  in  order  that  It  may  do  so,  it 
is  necensary  that  the  predicates  should 
tlleniselvos  retain  their  association 
with  the  properties  which  they  sever- 
ally connota.  For  the  propceitions 
cannot  keep  the  meaning  of  the  words 
alive,  if  the  meaning  of  the  proposi- 
tions themselves  should  die.  And 
nothing  iji  more  common  than  for 
propoBitions  to  be  mechanically  re- 
peated, rnechanic-iUy  retsined  in  the 


\m<'b  m 
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mlti  of  the  iJcerHH  tspewioMa^  did 
not  imuin.  aa  fomu  of  ai^nls  it  nuLjr 
bo.  but  oS  word*  that  onea  nallf 
canrcjred.  and  are  soil  siqipDaed  to 
Ccntey,  a  mnaning ;  which  meaaios, 
tboogb  nupended,  may  be  hwtorieilif 
traced,  and,  whm  tnggested,  maj  be 
recKgnised  by  minda  of  the  aeoeamj 
endowmeota  as  being  atill  matter  oiF 
fact  ur  truth.  While  tho  fonnulaa 
rEMoafn,  the  meaning  ma;  at  any  time 
revive  ;  sod  a^  on  the  one  hand  the 
fcinDQlu  pnigTHsively  IrMe  the  mean- 
ing they  were  intended  to  convey,  go, 
on  the  other,  when  thia  forgetfolttew 
baa  Feached  iU  height  and  begun  to 
pniduDe  obvloas  cotiBequenoes,  minda 
arise  which  from  the  contemplation 
of  the  formuhis  rediscover  the  tenth, 
when  truth  it  was,  which  woa  con- 
tained in  them,  and  annoonoe  it  again 
to  mankind,  not  aa  a  discovery,  but 
as  tho  meaning  of  that  whioh  they 
have  been  taught,  and  still  profeea  to 
believe. 

Thus  there  is  a  perpetual  osoillation 
in  apirituul  tnitba,  and  in  spirituiil 
docti'ines  uf  any  siguiScance,  even 
when  not  truths.  Their  meaning  la 
almost  always  in  a  jirocese  either  of 
lieiug  loiit  or  of  l^ing  reoovend. 
WhoBirer  htu  attended  to  the  histoly 
of  the  more  scrinus  conviotioni  4( 
mankind — of  the  opinions  by  which 
the  general  conduct  of  their  lives  ia, 
or  as  they  conceive  onght  to  be,  mim 
eapecially  regulated — ia  aware  that 
even  when  reoogniaiug  verbally  the 
same  doctrines,  they  attach  to  them 
at  diSaniut  periods  a  greater  or  Ima 
qUMititT,  and  even  a  different  kind, 
of  meaning.  The  words  in  thrir 
original  acceptation  connoted,  and 
the  proposjtioxis  expressed,  a  oomfdi- 
oation  of  outward  facts  and  tmnid 
feelings,  to  different  pnrliuns  of  whiiBli 
the  general  mind  is  mure  parttcnlujj 
alive  in  different  generations  ol  man- 
kind. T«  oammoQ  mind^  otily  itat 
portion  of  the  meaning  is  in  each 
generation  suggested,  of  which  lll4t 
generatiun  poBseases  the  connternart 
n  babituui  fiperience.     Bat 


Jftlieif  (nth  BmlMditin^y 
Fand  nlicd  on,  while  yet 

__  , , 'ilo  meaniog  distntetiy  hoote 

to  tbd  mind ;  and  while  (he  mattei 
of  (actor  law  of  nature  wbicb  they  ori- 
ginally exprcMnl  M  a«  much  lost  si^A 
of,  and  praetically  di*regarde<l,  u  if 
it  nvv«T  bad  been  heud  of  at  alL  In 
that  Kibjeota  which  an  at  the  same 
time  f amiUaraad  ci>mplicated,and  espe- 
cially In  tho«o  which  are  so  in  an  great 
a  degree  aa  moral  and  aocial  subjects 
nri'.  It  is  a  matter  of  common  remark 
Ii<)w  many 'important  propositions  ace 
bislieved  and  repeated  from  habit, 
while  no  account  conld  be  given,  and 
no  HDM  is  prnotically  manifested,  of 
tlio  truths  whioh  thuy  oonvey.  Hence 
it  la  that  the  troditiimal  maxim*  of 
f}td  OKiwrimce,  though  seldom  quea- 
tlonnd,  liave  often  so  Utile  effect  on 
the  oandiwt  of  life,  because  their 
mwnlng  is  never,  by  moat  peraona, 
ranlly  fait,  until  perxanal  eiiperienoe 
has  taTonght  It  home.  And  thos  also 
It  ta  that  10  many  doctrines  of  religion, 
ethtea,  and  even  politics,  so  full  uf 
meMiing  and  reality  to  lirst  converts, 
Imve  manifested  (after  the  assooiation 
of  that  meaning  with  the  verbal  for- 
muUii  has  ocBsed  to  be  kept  up  by  the 
CDntrovBrsiuB  which  acoouipanied  their 
llrst  talrodiiction)  a  tandonoy  to  de- 
genoTat*  rapidly  into  lifeless  dogmaa; 
which  tendency,  all  the  efforts  of  an 
iiiliiuation  expressly  and  akilfully  dl- 
rtiotrd  to  keeping  the  meauing  alive, 
ure  barely  aulfielant  to  counteract. 

Oonaidarii^,  then,  that  the  human 
mind,  in  different  generations,  occu- 
ptos  itaolt  with  different  things  and 
iB  age  1b  led  by  the  clrcumatimcea 


lad  it  h 


attmitlen  upon  one  of  the  properti 
of  a  thing,  in  another  age  upon  an- 
ollinr  i  It  is  natural  and  inevitable 
thai  in  every  a^  a  certain  portion 
nf  uur  reonrded  and  traditional  know- 
ledgv.  not  being  eontinnnlly  suggested 
by  tho  pursuits  tmd  inqidrics  with 
wlik-h  mankind  am  al  that  time  en- 
jrma*«<l,  should  tall  asleep,  aa  it  were, 
and  tads  from  themeuinry.  It  would 
1h>  in  dnnf^vr  uf  being  tutalty  Iiut  if 
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tbe  wordi  snd  prapositione  lie  ready 
to  fluggeat  to  any  mind  duly  prepared 
tbe  remaitider  o(  the  meiuuug.  Siidi 
individual  mindH  are  ulmwit  sJwavii 
to  ba  found ;  and  the  lost  aieBning, 
revived  by  them,  again  by  degreea 
works  fta  way  into  the  general  mind. 
The  arrival  of  this  Balutacy  reaction 
may,  however,  be  materiaUy  retarded 
by  the  ehollow  <»iiceptioiiE  and  iu- 
cautiouB  proceedings  of  mere  logieinne, 
It  BuiDetinies  happens  that  towards 
the  dose  of  tbe  downward  period, 
when  the  worda  have  Inst  part  cf  their 
aigniticance,  and  have  not  yet  begun 
to  recover  it,  persona  arise  wliosa  lead- 
iuj;  and  favourite  idea  ie  the  impor- 
tauve  uf  dear  uonoeptions  and  pieoiae 
thought,  und  the  neoesBity,  therefore, 
(it  definite  language.  These  persona, 
in  examining  &e  old  formulas,  easily 
perceive  that  worda  are  uaed  in  them 
without  a  meaning  ;  and  if  they  are 
not  the  aort  of  peraona  who  are  cap- 
able of  rediscovering'  the  loat  sigoifi- 


t  tbe 

time  when  it  eunveya  the  smallest 
quantity  of  meaning  ;  and  introduce 
Uie  practice  of  employing  it  oonais* 
tently  am]  uniformly,  according  to 
that  connotatico.  The  word  in  this 
way  acquires  an  eKt«nt  of  denotation 
far  beyond  what  it  had  before  ;  it  be- 
comes extended  to  many  things  to 
which  it  was  previously,  in  appoar- 
BDCS  capriciouiily,  refused.  Of  tbe 
propuaitions  in  which  it  was  formerly 
used,  those  which  were  true  in  virtue 
(if  the  forgotten  part  of  its  meaning 
are  now,  bj  the  clearer  light  which 
the  delinitioa  diffusea,  Been  not  ti' 
be  true  BCCordiDg  to  the  definition . 
which,  however,  is  the  cecogniaed  and 
Ruffideutly  oorrect  expreuiiuu  of  all 
that  ia  perceived  to  ba  in  the  mind  of 
any  one  by  whom  tbe  term  it  used  at 
the  present  day.  The  ancient  foi- 
inulis  are  oonaequently  treated  as 
prejudieea  ;  and  people  are  no  longi! 
tauglit  as  before,  though  not  to  undei 


stand  them,  yet  to  believe  that  there 
is  truth  in  them.  They  no  longer  re- 
main in  the  geoerol  mind  Burroimdiid 
by  respect,  and  ready  at  any  time  to 
■uggeattheiroriginalmeaning.  What- 
ever truths  they  contain  are  not  oidy, 
in  these  circumaUncea,  rediaoovered 
far  more  alowly,  but,  when  redis- 
covered, the  prejudice  jiith  which 
novelties  are  regarded  la  now,  in  soma 
degree  at  least,  against  them,  instead 
of  being  on  their  side. 

An  example  may  make  these  re- 
marha  more  intelligible.  In  all  agea. 
except  where  moral  specidation  has 
been  silenced  iiy  outward  compulsion, 
or  where  the  (oelinga  which  prompt 
to  it  still  continue  to  be  satisfied  by 
the  traditional  doctrines  of  an  estah. 
liahed  faith,  one  of  the  subjects  which 
have  roost  occupied  the  minds  of 
thinking  persona  ia  the  inquiry.  What 
ia  virtue  }  or,  What  is  a  virtuous  char- 
acter ^  Among  tba  different  theoriea 
on  the  subject  which  have,  at  different 
times,  groivn  up  and  obtained  partial 
currency,  every  one  of  which  reflected 
as  in  tbe  clearcat  minor  the  express 
image  uf  [the  age  which  gave  it  birth, 
there  was  one,  according-  to  which 
virtue  oonsista  in  a  correct  calculation 
of  our  own  personal  intereats,  either 
in  thia  world  only,  or  also  in  another. 
To  make  thia  theory  plauiiible,  it  was 
of  courae  neceasaiy  that  the  only  beno- 
c„:_i  „„ii —  _.i — I.  people  i„  gene- 


ral V 


Bctlons  wbict 


o  see,  or  were 


therefore  accualomed'to  praise,  should 
be  such  as  were,  or  at  least  might 
witliout  contradicting  obvious  facte 
be  supposed  to  be,  the  reiiult  of  a 
prudential  regard  to  self-interest ;  so 
that  the  wo:ds  really  connoted  no 
more,  in  common  aoceptatjon,  tbmi 
was  aet  down  in  the  deHnition. 

Suppose,  now,  that  the  partisans 
of  this  theory  had  contrived  to  iDtrO' 
duceaconaistentand  undeviating  use 
of  tba  term  according  to  this  delini- 
tion.  Suppose  that  they  had  seriously 
endeavoured,  and  bad  suooeeded  in 
tha  andeavuur.  to  bantsh  tbe  word 
disinterestedness  from  thu  language  ; 
iuul  obtained  tbe  disuse  of  all  expres- 
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Bions  attaching  odium  to  aeltiHlineiu 
ur  comniendatinn  to  aelf-«acrili<w,  or 
wliich  implied  gsnanmitj  or  kindiieaa 
tu  be  uijrthing  but  doing  a  benefit  iti 
ordeF  to  rMtive  a,  greater  peraunal 
idvantage  in  turn.  Need  we  B»y  that 
tliia  abrogatinn  of  tlie  old  formulas 
for  the  aake  of  preoeTving  dear  idena 
and  canaistency  of  thought  would 
have  been  a  great  evil  f  while  the 
very  inconaigteuey  incurred  by  the 
coexiitsnce  of  the  [onauloii  with 
philosophical  opinJoiiK,  which  seemed 
to  condemD  them  as  abBUrditiee,  oper- 
iitiid  as  A  stimulus  to  the  re-examina- 
tioii  of  the  subject ;  and  thiia  the  very 
d«:trines  Drigitiating  in  the  oblivion 
into  which  a  part  of  the  truth  had 
fallen  were  rendered  indirectly,  but 
powerfuily,   inetrumental  to  its  re- 

The  doctrine  of  the  Coleridge  school, 
that  the  laogoage  of  any  peopTtj  among 
whom  culture  ia  of  old  date  is  a  aacred 
deposit,  the  property  of  all  af-ee,  and  i 
which  no  one  age  should  consider  it> 
self  empowered  to  alter,  borders  in- 
deed, aa  tbuB  expteiiaed,  on  an  extra- 
vagance ;  but  it  18  grounded  on  a 
truth,  frequently  overlooked  by  that 
claaa  oE  logioiana  who  think  more  uf 
having  a  clear  than  of  having  a  com- 
prehensive meaning,  and  who  per- 
ceive that  every  age  is  adding  to  the 
truths  which  it  has  received  from  ita 
predeceaaoFB,  but  fail  to  see  that  a 
counter-process  uf  losing  truths  already 
poaaeaBed  is  also  constantly  going  on, 
and  requiring  the  moat  aeduloua  at- 
tention to  countenust  it.  Language 
ia  the  depoaitoi^  of  the  accumulated 
body  of  experience  to  which  all  former 
ages  have  contributed  tbcir  part,  and 
which  is  the  inheritance  of  all  yet  to 
ooine.  We  have  no  right  to  prevent 
ouraelves  from  tranamitting  to  pos- 
terity a  larger  portion  of  this  inherit- 
ance than  we  may  ourselves  have 
proGted  by.  However  much  we  may 
be  able  to  improve  on  the  ooncluaiona 
of  our  forefathers,  we  ought  to  be 
careful  nob  inadvertently  to  let  any 
of  their  preraiaes  slip  through  oar 
fingers.     It  may  lie  good  to  alter  the 


meaning  of  a  word,  but  it  is  bad  In 
let  any  part  of  the  meaning  drop. 
Whoever  Beeka  to  iotroduce  a  more 
correct  use  of  a  term  with  whieh 
important  auociatioDH  are  connected, 
should  be  required  to  poeseEB  an  ac- 
curate acquuntanoe  with  the  history 
of  the  particular  word,  and  of  the 
opinions  which  in  different  stages  of 
its  prepress  it  served  to  exprusa.  To 
be  qualified  to  define  the  name,  we 
must  know  all  that  has  ever  bean 
known  of  the  properties' of  the  class 
of  objects  which  are,  or  originally 
were,  denoted  by  it  For  if  we  give 
it  a  meaning  according  to  which  any 
proposition  will  be  false  which  has 
ever  been  generally  held  to  be  true, 
it  is  incumbent  on  us  to  be  sure  that 
we  know  and  have  considerad  all 
which    those  who   believed  the   pro- 


CHAPTER  V. 


g  I.  It  is  not  only  in  the  mods 
which  has  now  been  pointed  out, 
namely,  by  gradual  inattention  to  a 
portion  of  the  ideas  conveyed,  that 
words  in  common  use  are  liable  to 
ahift  their  connotation.  The  truth  is, 
that  the  conoutation  of  auch  words 
is  perpotnaily  varying,  as  might  be 
expected  from  the  manner  in  which 
words  in  common  use  acquire  their 
connotation.  A  technical  term,  In< 
vented  for  purposes  of  art  or  acienot, 
has,  from  the  lirst,  the  connotation 
given  to  it  by  ita  inventor ;  but  a 
name  which  is  in  every  one's  month 
before  any  one  thinka  of  defining  i<^ 
derives  its  connotation  only  from  the 
circumstances  which  are  hatntnally 
brought  to  mind  when  it  is  pro- 
nounoed.  Among  these  circumstaDOsa 
the  properties  common  to  the  thii^ 
denoted  by  the  name  have  naturally 
a  prinoip^  place,  and  would  have 
the  anle  place  if  Innguage  were  regu- 
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lated  by  oonventlon  raCIier  than  hy 
custom  and  accident.  But  besides 
these  common  propertiea,  whiuh  it 
thsy  exist  are  cet-laMff  present  vhen- 
urer  the  name  is  employed,  any  otber 
natance  may  auvally  he  found 
utong  with  it  BO  frequently  na  to 
become    associated  witb 


a  themsBive 


mgly  as  the 


cnmmon  properti 

iirupoTtion  as  this  esBociation  formi 
itself,  people  give  up  using  the  nSime 
in  c&seB  in  which  those  casual  cir- 
cunutancee  do  not  exist  Tbey  pre- 
fer using  Bome  other  name,  or  the 
some  name  with  some  adjunct,  rather 
than  employ  an  eipression  which  will 
mil  up  an  idea  they  do  not  want  to 
excite.  The  circumstance  originally 
cHSUol  thus  becomes  icgiilarly  a  port 
of  the  GonnotatioD  of  the  word. 

It  is  this  continual  incorporation 
lit  circumatances  originally  occidental 
into  the  permanent  signiGcBtion  of 
words  which  is  the  causa  that  there 
are  lo  few  exact  synonyms.  It  if 
this  also  which  renders  the  dictionary 
meaning  of  a  word,  by  univeceal  re- 
luarlf,  so  imperfect  an  exponent  of  its 
reaJ  meaning.  The  diotionary  mean- 
ing ia  marked  out  in  a  broad,  blunt 
way,  and  proliabty  inciudea  all  that 
was  originally  ni.'CBBaary  for  the  cor- 
rect employment  of  the  term  ;  bat  iu 
process  of  time  so  many  collateral 
associatiuna  adhere  to  words,  that 
whoever  should  attempt  to  use  them 
ivith  no  other  guide  than  the  dic- 
tiomtiy  would  confound  a  thousand 
nice  diatincttona  and  subtle  Bhodes 
of  meaning  which  dioti 


1  the 


use  of  a  language 
writing  by  a  fore^ner  not  thoroughly 
master  of  it.  The  history  of  a  word, 
by  showing  the  causes  which  deter- 
mine its  use,  is  in  these  caaes  a  better 
^ide  to  its  employment  than  any  defi- 
nition ;  for  defimtions  con  only  show 
its  meaning  at  the  particular  time,  or 
at  moat  the  series  of  ita  sucoeasiTe 
meanings,  but  ita  history  may  show 
the  law  by  whicii  the  siiccessioti  was 
produced.    The  word  ycnlianan,  for 


instance,  to  the  correct  employment 
of  which  a  dictionary  would  be  no 
guide,  originally  meant  simply  a  man 
bom  In  B  certain  rank.  From  thia 
it  came  by  degreea  to  connote  all 
aucb  qualities  or  adventitiouB  circum- 
stances as  were  usually  found  to  be- 
long to  perBuns  of  tlutt  rank.  Thia 
consideration  at  once  explains  why  in 
one  of  its  vulgar  acceptations  it  means 
any  one  who  lives  without  labour,  in 
another  withont  manual  labour,  and 
in  its  more  elevated  signification  it 
has  in  every  age  signified  the  con- 
duot,  character,  habits,  and  outward 
appearance,  in  whomsoever  found, 
which,  according  to  the  ideas  of  that 
age,  belonged  or  were  expected  to 
belong  to  persona  bora  and  educated 
in  a,  high  social  position. 

It  oontinuolly  happens  that  of  two 
words,  whose  dictionary  meanings  are 
either  the  same  or  very  slightly 
different,  one  will  be  the  proper 
word  to  uae  in  one  sot  of  circum- 
stancea,  anatlier  in  another,  without 
ita  being  possible  to  show  how  the 
custom  of  so  employing  them  origi- 
nally grew  up.  The  accident  that 
one  of  the  Words  was  used  and  not 
the  other  on  a  particular  occasion 
or  in   a  particular  social  circle,  will 


the 


■ord   a 


some  speciality  of  circumstances, 
that  numMnd  abandon  the  use  of 
it  in  ouy  other  cose,  and  the  specia- 
lity becomes  port  of  its  signification. 
The  tide  of  custom,  first  drifts  the 
word  on  the  shore  of  a  particular 
meaning,  then  retires  and   leaves  it 

An  instance  In  point  is  the  remark- 
able change  which,  in  the  English 
language  at  least,  has  taken  place  in 
the  signification  of  the  word  losaUg. 
That  word  originally  meant  in  Eng- 
lish, as  it  still  means  in  the  language 
from  whence  it  came,  fair,  open  deal, 
ing,  and  fidelity  to  engscements  ;  in 
that  sense  the  quality  it  expressed 
wiU)  part  of  the  ideal  chivalraus  or 
knightly  character.  By  what  ptu- 
cesB,  in  England,  the  term  becomo  re- 
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taking  place  in  language ;  two  counter- 
movements,  one  of  Greneralisation,  by 
which  words  are  perpetually  losing 
portions  of  their  connotation,  and  be- 
coming of  less  meaning  and  more 
general  acceptation  ;  the  other  of  Spe- 
cialisation, by  which  other,  or  even 
these  same  words,  are  continually 
taking  on  fresh  connotation ;  acquir- 
ing additional  meaning,  by  being  re- 
stricted in  their  employment  to  a  part 
only  of  the  occasions  on  which  they 
might  properly  be  used  before.  This 
double  movement  is  of  suflScient  im- 
portance in  the  natural  history  of 
language,  (to  which  natural  history 
the  artificial  modifications  ought  al- 
ways to  have  some  degree  of  refer- 
ence,) to  justify  our  dwelling  a  little 
longer  on  the  nature  of  the  twofold 
phenomenon,  and  the  causes  to  which 
it  owes  its  existence. 

§  3.  To  begin  with  the  movement 
of  generalisation.  It  might  seem  un- 
necessary to  dwell  on  the  changes  in 
the  meaning  of  names  which  take 
place  merely  from  their  being  used 
ignorantly,  by  persons  who,  not  hav- 
ing properly  mastered  the  received 
connotation  of  a  word,  apply  it  in  a 
looser  and  wider  sense  than  belongs 
to  it.  This,  however,  is  a  real  source 
of  alterations  in  the  language  ;  for 
when  a  word,  from  being  often  em- 
ployed in  cases  where  one  of  the  qua- 
lities which  it  connotes  does  not  exist, 
ceases  to  suggest  that  quality  with 
certainty,  then  even  those  who  are 
under  no  mistake  as  to  the  proper 
meaning  of  the  word  prefer  express- 
ing that  meaning  in  some  other  way, 
and  leave  the  original  word  to  its  fate. 
The  word  'Squire,  as  standing  for  an 
owner  of  a  landed  estate  ;  Parson,  as 
denoting  not  the  rector  of  the  parish, 
but  clergymen  in  general ;  Artist,  to 
denote  only  a  painter  or  sculptor,  are 
cases  in  point.  Such  cases  give  a  clear 
insight  into  the  process  of  the  degenera- 
tion of  languages  in  periods  of  history 
when  literary  culture  was  suspended  ; 
and  we  are  now  in  danger  of  ex- 
periencing a  similar  evil  through  the 


superficial  extension  of  the  same  cul- 
ture. So  many  persons  without  any- 
thing deserving  the  name  of  education 
have  become  writers  by  profession, 
that  written  language  may  almost  be 
said  to  be  principally  wielded  by  per- 
sons ignorant  of  the  proper  use  of  the 
instrument,  and  who  are  spoiling  it 
more  and  more  for  those  who  under- 
stand it.  Vulgarisms,  which  creep  in 
nobody  knows  how,  are  daily  depriv- 
ing the  English  language  of  valuable 
modes  of  expressing  thought.  To  take 
a  present  instance  :  the  verb  transpire 
formerly  conveyed  very  expressively 
its  correct  meaning,  viz.  to  become 
known  through  unnoticed  channels — 
to  exhale,  as  it  were,  into  publicity 
through  invisible  pores,  like  a  vapour 
of  gas  disengaging  itself.  But  of  late 
a  practice  has  commenced  of  employ- 
ing this  word,  for  the  sake  of  finery, 
as  a  mere  synonym  of  to  happen : 
"  the  events  which  have  transpUtd  in 
the  Crimea,"  meaning  the  incidents  of 
the  war.  This  vile  specimen  of  bad 
English  is  already  seen  in  the  de- 
spatches of  noblemen  and  viceroys  : 
and  the  time  ifl  apparently  not  far 
distant  when  nobody  will  understand 
the  word  if  used  in  its  proper  sense. 
In  other  cases  it  is  not  the  love  of 
finery,  but  simple  want  of  education, 
which  makes  writers  employ  words  in 
senses  unknown  to  genuine  English. 
The  use  of  **  aggravating  "  for  "  pro- 
voking," in  my  boyhood  a  vulgarism 
of  the  nursery,  has  crept  into  almost 
all  newspapers,  and  into  many  books  ; 
and  when  the  word  is  used  in  its  proper 
sense,  as  when  writers  on  criminal  law 
speak  of  aggravating  and  extenuating 
circumstances,  their  meaning,  it  is 
probable,  is  already  misunderstood. 
It  is  a  great  error  to  think  that  these 
corruptions  of  language  do  no  harm. 
Those  who  are  struggling  with  the 
difficulty  (and  who  know  by  experience 
how  great  it  already  is)  of  expressing 
oneself  clearly  with  precision,  find 
their  resources  continually  narrowed 
by  illiterate  writers,  who  seize  and 
twist  from  its  purpose  some  form  of 
speech  which  onofe  sftXN^<i  V^  ^^vv^vi-^ 
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briefly  and  compnct  ly  an  anamliigrocnM 
tneaaing.  It  wi'iitd  hardly  be  believeil 
how  nFten  a  wrilar  is  cDmpelled  to  ~ 
ciccmaloCDtum  by  the  Hingle  snlgR 
ism,  iotroduced  during  the  last  feir 
yeain,  of  auag  thu  word  alone  as 
•dverb,  onla  not  beini;  fine  enough 
the  ibetona  of  ambitioos  ignorance. 
A  man  will  nay,  "To  which  lam  not 
alone  bound  by  honour,  but  nlao  by 
lav,"  unaware  that  what  he  hoa 
intentionally  nald  is,  that  he  Ie 
alcnf  bound,  some  other  person  bt 
btmnd  with  him.  Foncecly,  if  i  _ 
one  laid,  "  I  am  not  alone  responsible 
for  this,"  he  was  undontood  to  mean 
(what  alone  his  words  merta  in  correct 
English)  that  he  ia  not  the  eole  per- 
son reeponaible  ;  bat  if  he  now  uaed 
Huch  an  expression,  the  reader  would 
be  confused  between  that  and  two 
Other  meanings — that  he  is  not  oniy 
roponiible  but  Boroething  mare,  or 
that  he  is  responsible  nut  only  for  fliii 
but  for  something  besides.  The  time 
is  coming  when  Tennyson's  (Enirae 
could  not  say,  "I  will  not  die  alone," 
lest  she  should  be  supposed  to  mean 
that  she  would  not  only  die  but  do 
something  else. 

The  blunder  of  writing  prtdicaie 
fur  predict  has  become  so  widely  dif- 
fiued  that  it  bids  fair  to  render  one 
of  the  most  uaeful  terms  in  the  scien- 
tifio  vocabolary  of  Logio  unintelli- 
^ble.  The  mathematical  and  logical 
term  "to  eliminate''  is  undei;going 
a  similar  destruction.  All  who  are 
acquainted  cither  with  the  proper  use 
at  the  word  or  with  its  etymology, 
know  that  to  eliminate  n  thing  is  to 
thrust  it  out ;  but  those  who  know 
nothing  about  It,  except  that  it  ia  a 
Ene-looking  phiaes,  uie  it  in  a  sense 
precisely  the  reverse,  to  denote,  not 
turning  anything  out,  but  bringing  it 
in.  They  talk  of  rliminating  eume 
truth,  or  other  nseful  result,  from  a 
mass  of  datoilK*  A  similar  permanent 

*  Theugh  DO  snob  sril  Fonecqtionces  m 
take  placa  In  Uuse  inaiancin  an  likEljr  to 
KTima  Irom  Uw  mndeni  frenk  of  writing 
tanatoiy  ioBlflsd  of  snnitaiy,  It  deBgrvel 
nat(«  nt  a  chunnfiiK  spHCtmeii  of  pedantry 
enj^nf  1«1  iijna  IjcnonuicD.   TUots  who  thiia 


blunders  of  tranalatora.  The  w 
of  telegrams  and  the  foreign  c 
spondents  of  newspapers  have 
on  so  long  trausiating  deHumdt 
"  to  demand,"  without  a  suspicioD 
it  means  only  to  oak,  that  (the  coi 
generally  showing  tbat  nothing  elas  i 
meant)  Bnglish  readers  are  gndnal^ 

associating  the  English  word  d "^ 

with  simple  asking,  thus  leavl 
langni^ie  without  a  term  to  express  I 
demand  in  its  proper  sense.  In  lilu 
manner,  "transaction,"  the  Fnend 
word  for  a  compromiae,  is  tranalat* 
into  the  Englisli  word  tranmctios 
while,  curiously  enough,   the  i 


change  is  taking  place  . 
where  the  word  "  corapromis "  tu 
lately  begun  to  be  used  ^r  exprewit 
the  same  idea.  If  this  continues,  tl 
two  countries  will  have  exchange 
phrases. 

Independently,  however,  of  the  gent 
mlisation  of  names  tlirough  their  igaa 
mnt  misuse,  there  is  a  tendency  ig 
the  same  direction  consistently  wi"^ 
a  perfect  knowledge  of  their  meanin 
arising  from  the  fact  that  the  numb 
of  things  known  to  ua,  and  of  whiL^^ 
w-e  feel  a,  desire  to  speak,  milled 
faster  than  the  nsnes  for  them.  M 
cept  on  subjects  for  which  thets  b 
been  constructed  a  scientiRc  termin 
logy,  with  which  unacienCifiii  persa 
do  not  meddle,  great  difficulty  is  gen 
rally  found  in  bringing  a  new 
into  use  ;  and  independently  ol 
difficulty,  it  ia  natural  to  prefer  f 

to  a  new  object  a  name  which  at 

exprOBses  its  reseuiblonce  to  sometfaiq 
already  known,  since  by  predicatii 
of  it  n  name  entirely  new  we  at  Si 
convey  no  information.  In  this  am 
net  the  name  of  a  epecies  oftea  h 
comes  the  name  of  a  genns ;  ■■  an. 
for  example,  or  oU;  the  format  i 
which  words  origimCly  denoted  u  ~ 

nndertaks  io  correct  the  spelling  of  I 
clBssirai]  Englidi  writers  am  not  ax 
that  the  msannigoCwiuUarii,  if  then  wi 
Hiich  a  nqrd  in  tha  lisgiusa.  would  1b 
refenoiceDot  to  the  p'esflmtloa  of  ImaI 
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the  iniiri&t<!  of  Bisdn,  the  latter,  an  iti 
L'tymology  indicates,  only  olive  oil ; 
but  which  now  deuote  large  and  diver. 
DJfieJ  cIksbeb  of  enbstancea  resembling 
these  in  some  of  their  quolitiea,  and 
connnte  only  those  comznoD  qualities, 
instead  of  the  whole  of  the  djstinetii 
uroperties  of  olive  oil  tuid  sett  sal 
The  words  gtau  and  wmp  are  used  by 
modem  chetnista  in  a,  siinilnr  manner 
to  denote  genera  of  which  the  sub- 
stances  vulgarly  bo  called  are  ninglt 
species.  And  it  often  happens,  an  ii 
those  Eastances,  thsit  the  term  keeps 
its  specisl  signification  in  addition  to 
its  more  general  one,  and  becomes 
ambiguous,  tbut  is,  two  iiauies  iuatead 

These  changes,  by  which  words  in 
ordinary  use  become  mote  and  more 
generalised,  anil  less  and  less  eipcea- 
sivB,  take  pUca  in  a  still  greater  de- 
gree with  the  words  which  express 
the  complioated  phenamena  uf  mi    ' 
and   society.     Histiirians,    truvelle 
and  in  general  those  who  speak 
write   concerning    moral   and    soc 
phenomena  with  which  the;  are  i 
familiarly  acquainted,  are  the  great 
agenta  in  thi^  luuditieation  of  langu- 
age.   The   vocabulary  of  all  except 
uniuually  instructed  as  well  oa  think- 
ing  persons,   is,    on   such    subjects, 
eminently  scanty.    They  have  a  cer. 
tain  smiJl  set  of  woids  to  which  they 
are  sociisConied,  and  which  tbty 

goy  to  express  phenomena  the  i 
^terogeneoua,  because  they  1 
never  sufficiently  analysed  the  facta 
to  which  those  words  correspond  in 
Iheir  own  country,  to  have  attoob^d 
perfectly  definite  ideas  to  tha  words. 
The  first  English  cumjuecors  of  Ben- 
gal, for  example,  carried  with  them 
the  phrase  landtd  ptvja'ietar  into  s 
country  where  the  rights  of  indivi. 
duals  over  the  eoll  were  extremely 
different  in  degree,  and  even  in  na- 
ture, from  those  retogniaed  in  Eng- 
land. Applying  the  term  with  ^1 
its  English  associations  in  such  a  state 
of  things,  to  one  whi>  had  only  n 
limited  right  they  gave  an  absoloto 
right,  from  anuther  because  ho  had 


not  an  nlsolute  right  they  took  away 
all  right,  drove  whole  cUsses  oE  people 
to  ruin  and  despair,  filled  the  country 
with  banditti,  created  a  feeling  that 
nothing  was  secure,  and  produced, 
with  the  best  intentiuns,  a  disorganisa' 
tion  of  society  which  bad  not  been 
produced  in  that  oouutry  by  the  most 
rtithlesB  of  its  barbarian  invaders. 
Yel  the  usage  of  persons  capable  ot 
lo  groasamisappceheu  "       '  - 


the 


ramg  o 


grow  in 
generanEy,  until  the  instruated  oi'e 
obliged  to  aoi|uieeoi>,  and  to  emphiy 
those  words  (first  freeing  them  from 
vagueness  by  giving  them  a  definite 

dividing  the  genera  into  species. 

I  4-  While  the  more  rapid  growtli 
of  ideas  than  of  names  thus  creates  a 
perpetuul  iieoessity  for  making  the 
same  names  serve,  even  if  imperfectly, 
on  a  greater  number  ot  oocasions, 
a  counter-operation  is  going  on,  by 
which  names  become,  on  the  contrary, 
restricted  to  fewer  occasions,  by  tak- 
ing on,  as  it  were,  additional  cinnota- 
tinn,  from  circumstances  not  origin- 
ally included  in  the  meaning,  but 
which  have  become  jmnected  with 
it  in  the  mind  by  soma  accidental 
cause.  We  have  seen  above,  in  the 
words  payan  and  viUnin,  remarkable 
examples  of  the  npecialisation  of  the 
neaning  of  words  from  casual  as- 
lociations,  as  well  as  of  the  generali- 
latiun  uf  it  in  a  new  direction,  which 
iften  follows. 

Similar  specialisations  are  of  fre- 
|Uent  occurrence  in  the  history  even 
of  scientific  nomenclature.  "  It  Is  by 
a  means  uncommon,"  sa^  Dr.  Paris 
1  his PharmacoliH/ia,''  "toftndaword 
'hioh  is  used  to  express  general  char- 
acters subsequently  become  the  name 
uf  a  specific  substance  in  which  sucii 
characters  are  predominant ;  and  we 
ihall  find  that  some  important  ano- 
malies  in  nomenclature  may  be  Uius 
explained.    The  term  Apaivitor,  from 


il  /nlr«luci 


X-ti- 
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I  w)iich  the  word  Arseoio  ii  dariveil, 
an  lUiclEnt  epithet  applied  tu 
a  natural  eabstancea  wluch  poa* 
fd  strong  and  acriniouioua  pro- 
|>«rtieB,  and  as  tha  puieoauua  4uality 
of  arseniii  was  fuiind  to  bu  remarlc- 
kbly  powerful,  the  term  WM  especi- 
ally  applied  to  Orpiment,  tbe  form  in 
ivliich  thitt  lu  etal  moat  usually  oociuTed. 
Su  tbe  term  Verbena  (quasi  Ilerbnta) 
originally  denoted  all  three  herbs 
that  were  beld  Bocred  un  i 
(ihuir  being  employed  in  the  rites  of 
ifice,  as  we  \eam  from 
aa  imt  herb  waa  luuBlly  adopted 
_^  1  theae  ocxaaions,  the  word  Ver- 
bena came  to  denote  that  particular 

herb  onlif,  and  it  is  trajiunitted  ^ 

to  this  day  mider  the  some  title 
Verbena  or  Vervain,  and  indeed  until 
lateiy  it  enjoyed  the  medical  reputa- 
tion which  JtL  sasred  origin  conferred 
npon  it,  fur  it  was  worn  suspended 
around  tbe  necli  as  an  amulet.  Viti-iol, 
in  tbe  original  application  of  the  word, 
denoted  ani/  crystalline  body  with  a, 
certain  degree  of  tranaparenoy  {liJ- 
rum) ;  it  is  hardly  necessary  to  ob- 
serre  that  the  term  is  now  apprupri- 
ated  to  a  particular  apeeies :  in  the 
■ame  manner,  SaA;  wbioh  ia  a  general 
term,  is  applied  to  expreua  one  genua, 
and  by  way  of  eminence  it  has  the 
Article  The  prefixed,  as  The  barki 
■''" "  Bome  oWrvation  will  apply  to 
word  Opiunii  which,  in  its  prinii- 
aenie,  aignifies  any  juics  (iris, 
ai),  while  it  now  only  denotes 
'otH  apeciea,  vii.  that  of  the  poppj'. 
"So,  again,  Elaieriuni  waa  uaed  by 
Hippooratas  to  signify  variona  internal 
applications,  ospe^ally  purgatives,  of 
a  violent  and  drastic  nature  (from  the 
word  iXairiii,  agUo,  moeea,  atimulo), 
bat  by  anooeeding  authors  it  was  ex- 
iJusively  applied  to  denote  tbe  active 
matter  which  subsides  from  tbe  juice 
of  tbe  wild  CKCumber.  The  word 
Famla,  again,  originally  meant  to 
Imply  anp  substance  which  was  de- 
rived by  spontaneous  aubaidence  from 
&  liquid  (from  foxc,  the  grounds  or 
Bettlemenl  of  anjr  liquor);  afterwards 
'■         applied  to  Starch,  which  is  de- 


posited in  this  manner  bj 
the  flour  of  wheat  in  w 
lastly,  it  haa  been  applied  to  a  peculiar 
vegetable  principle,  which,  likeatardl, 
is  insoluble  in  cold,  hut  oomplelel] 
soluble  in  boiling  water,  with  wlui£ 
it  forms  a  gelatinous  solution.  Thit 
indelinite  meaning  of  the  word  /ceaZa, 
ha«  created    numerous   miahiLea  in 

Ehannaccutic  chemistry.  Klateriuii>> 
)r  inatnnoe,  ia  eaid  to  be  fecuia,  tai, 
in  the  origmiil  aense  of  the  word,  it 
is  properly  so  called,  inasmuch  u  it 
is  procured  from  a  vegetable  joioe  by  • 
spontaneous  subsidence,  but  in  ths. 
lunited  and  modem  acceptation  of  thq 
term  it  conveys  an  erronsouH  ida 
for  instead  of  the  active  princ^iU  _ 
the  juice  residing  in  fecula,  it  >■  k 
peculiar  proximate  principle,  nt  jMft^ 
eris,  to  which  I  have  ventured  tf{ 
bestow  the  name  of  StaliiU  For 
same  reason,  much  doubt  &nd. 
Bcurity  involve  the  meaning  at  ..  _^ 
word  Sxli'act,  because  it  ia  N^ipUed 
genfrallji  to  any  substance  olitAined 
by  the  evaporation  of  a  vege^hl^ 
solution,  and  speeiJicaUy  tu  a  peculi^) 
proximate  principle,  puaHossed  of  c«n 
tain  oharacters,  by  which  it  ia  diM 
tinguiihed  from  every  other  elemeft 
tary  body." 

A  generic  term  is  always  liaUe  tc 
become  thus  limited  to  a  Bingle  spedeq 
individual,  if  people  have  D». 
I  think  and  speak  of  that  imli- 
vidual  or  species  much  oftener  than  lA 
anything  else  which  is  contained  ii) 
the  genua.  Thus  by  cattl&  &  stagqi 
coaohman  will  understand  hones (^ 
beasts,  in  the  language  of  agricolta^ 
riata,  atanda  for  osen ;  and  turd^ 
with  some  aportamen,  for  pHxtridffeS 
iijy.  The  law  of  language  whif*- 
operates  in  these  trivial  '-utanriw 
the  very  same  in  conformity  to  nrhu 
the  terms  Siia,  Bene,  and  God  W 
adopted  from  Folytheiam  by  Chlbtii 
anity,  to  express  the  aingle  object  ol 
ita  own  adoration.  Almost  all  tiM 
terminology  of  the  Cbtistian  Ohmoll 
is  made  up  of  words  originaUj  naed  ii 
a  much  more  general  acceptation  i, 
ICiehcii,  AsBumbly;   Blth'ip,  Bpisoo- 


,     .  .       ritil.    Presbyter, 

I'.Mer  s  Jitaeoit,  Bia«onu«,  Adminia- 
ti-.itiii' ;  iSiPwiiicnt,  a  vow  of  oUegi- 
uDUe  )  Exiaiijdi'um,  good  tidingd ;  an^i 
Bi>me  HordB,  as  Miniater,  axe  still  uaed 
biCh  iu  tbe  genera!  sod  in  tha  limited 
Honae.  It  would  be  intepestiiig  to 
tntoe  the  progreus  by  which  Author 
came,  in  its  must  familiar  Hinse,  to 
vipAij  a  writer,  and  icoirintt,  or 
mAkef,  a  poet. 

Of  the  incoiporation  into  the  mean- 
ing of  a  term  of  oinHimstotlues  acciden- 
tally aonneoted  with  it  nt  Hune  parti- 
culnr  period,  aa  in  the  case  of  Pagan, 
iiiatances  might  easily  be  multiplied. 
J'hysician  {fvaitot,  iit  nnturaliat)  be- 
came, in  England,  aynonymoua  with 
B  healer  of  diaeoaeB,  because  until  a 
tomparatively  lata  period  medioa! 
practitiunere  were  the  aidy  natnraliBta. 
Vleiv,  or  olericus,  K  scholar,  came  to 
aigniiy  an  ecDlcaiaitio,  becnuae  the 
olei^  were  for  many  centurieB  the 
unly  Eoholara. 

Of  all  ideaa,  however,  the  mr>st 
liable  to  cling  by  aasooiation  to  any- 
thing with  which  they  have  ever  been 
connected  by  proxitnity  are  those  of 
our  pleasnrea  and  paina,  or  of  the 
things  which  we  habitually  eiintem- 
plate  aa  aouccxja  of  our  ple«aurt>a  or 
]>ains.  The  additional  connotation, 
therefore,  which  a  word  aooneat  and 
moat  readily  takes  on  ia  that  of  agree- 
ahleneas  or  poinfiilnuBs,  in  their  vari- 
ous kinds  and  degrees :  of  being  a 
pood  or  bod  thing ;  deairable  or  to 
be  avoided ;  on  object  of  hatred,  of 
dread,  Don  tempt,  admiration,  hope,  or 
love.  Aeeordi  ugly  there  ia  harJly  % 
single  name,  expressive  of  any  moral 
or  social  fact  calculated  to  oall  forth 
strong  affections  either  of  a  favourable 
or  of  a  hostile  nature,  which  doea  not 
carry  with  it  decidedly  and  irresistibly 
a  connotation  of  those  strong  affec- 
tions, or,  nt  the  least,  of  approbation 
or  cenaure ;  iiuomuch  that  to  employ 
those  names  in  conjunction  with  othera 
by  which  the  contrary  sentiments 
went  oxpresaed,  would  produce  the 
effect  of  U  paradox,  or  even  a  oonlra- 
dletion  in   terms.    The  baneful  in- 


thus  nci^uired 
the  prevailing  habits  uf  thonglil, 
eapecially  in  morals  and  politics,  liaa 
tiean  wall  pointed  out  on  many  oo- 
coalona  by  Seuthain.  It  gives  riae 
to  the  faJlaoy  uf  "  queation-begging 
names."  The  very  property  which 
we  are  inquiring  whether  a  thing 
poasesBea  or  not,  has  become  so  oa- 
Booiated  with  the  name  of  the  thing 
as  to  be  part  of  ita  meaning,  iuEomnch 
that  by  merely  uttering  the  name  we 
assume  the  point  which  was  to  be 
made  out :  one  of  the  most  frequent 
of  apparently  self-evident  pro* 

Without  any  further  mnltiplioafcion 
of  examples  to  illustrate  the  ohangta 
which  naage  ia  continually  making  in 
the  aignification  of  terma,  I  shall  odd, 
as  a  practical  rule,  that  the  lu^cian, 
nut  being  able  to  prevent  such  trans- 
formations, should  submit  to  them 
with  a  good  grace  when  they  are  irre- 
vocably effected,  and  if  a  definition  ia 
necessary,  deline  the  word  according 
to  its  new  meaning,  retaining  the 
former  as  a  second  aignifiaation,  if  it 
is  needed,  and  if  there  ia  any  chanca 
if  being  able  to  preserve  it  either 
a  the  language  of  philosophy  or  in 
common  use.  I^igiciana  caimnt  malt 
the  meaning  of  any  but  scientilia 
terms :  tliat  of  all  other  words  ix 
made  by  the  collective  human  race. 
But  logicians  can  ascertain  clearly 
what  it  is  which,  working  obscurely, 
has  guided  the  geneisl  mind  to  a 
particular  employment  of  a  name ; 
and  when  they  hove  found  this,  they 
can  clothe  it  in  such  distinct  and  per- 
manent terms,  that  mankind  shall 
see  the  meaning  which  before  they 
only  felt,  and  shall  not  Buffer  it  to 
be  afterwards  forgotten  or  missppre- 
henled. 
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gimge  adapted  for  the  uiveBtigntioQ 
of  tnitli— tliat  iU  terms  nhall  each 
of  them  convey  a  deUmniuate  and 
nnmistakabla  meBning.  Thero  aro, 
however,  as  we  have  already  re- 
marked, uther  retjiuBitua :  some  of 
them  importaDt  only  in.  tho  aecond 
degree,  but  ooe  Avhich  ia  fundamental, 
and  barely  yields  in  poinb  of  import- 
ance, if  it  yialda  at  all  to  the  quality 
whicJi  we  have  already  discussud  at 
BO  much  length.  That  the  language 
may  be  fitted  for  ita  puipoaes,  not 
only  should  every  word  perfectly  ex- 
press its  meaning,  bnt  there  ahiiuld 
be  no  important  meaning  without  its 
word.  Whatever  we  have  occiurion 
to  think  of  often,  and  for  Bcientifio 
purposes,  oaght  to  have  a  name  ap- 
pr^rinted  to  it. 

This  requiaita  of  philosophical  Ian. 
guage  may  be  considered  under  three 
different  heads,  that  number  of  sepa- 
rate conditions  being  involved  in  it. 

g  Z.  F5ret,  there  ought  to  bo  nil 
nioh  names  as  are  needful  for  making 
such  a  record  of  individual  observa- 
tions that  the  words  of  the  record 
shall  exactly  show  what  fact  it  is 
which  has  been  observed.  In  other 
words,  there  should  be  on  accurate 
Descriptive  Terminology. 

The  only  things  which  we  can  ob- 
serve directly  being  our  own  sensa- 
tious  or  other  feelings,  a  omplete 
descriptive  language  would  be  one  in 
which  there  should  be  a  name  for 
every  variety  of  elementary  sensation 
or  feeling.  CombinationB  of  sensa- 
tions or  feelings  may  always  be  de- 
scribed if  we  have  a  name  fur  each  of 
the  elementary  feelings  which  com- 
pose them ;  but  brevity  of  descrip- 
tion and  clearness  (whidi  often  de- 
pends very  much  on  brevity)  are 
greatly  promoted  by  giving  distinctive 
names  not  to  the  elements  alone,  but 
also  to  all  combinations  which  ore  of 
frei]uent  recurrence.  On  this  occa- 
sion I  cannot  do  batter  than  quote 
from  Dr,  \Vliewea'  some  of  the  ex- 

>  llittmy  «f  Sdeutljlc  IJeai,  il  im,  m. 


i3  mads 


cellent  remarks  which  he  J 

on  this  important  branch  of  onr  anb- 

"  The  meaning  of  [descriptire]  tech- 
nical terms  can  be  fixed  in  tbe  iint 
instance  only  by  oonvenlion,  sjid  can 
be  ma<te  intelligible  only  by  present- 
ing to  the  senses  that  which  the  termt 
are  to  signify.  The  knowledge  of  a 
colour  by  its  name  can  only  be  taught 
through  the  eye.  No  desoriptiun  osu 
convey  to  a,  bearer  what  we  mean  by 
apple-siren  or  Preneh-grey.  It  m^ht, 
perhaps,  be  supposed  that, in  t^e  mst' 
example,  the  term  apjit,  referring  ta 
so  familiar  an  object,  sufliciently  img- 
gests  the  colour  intendsd.  Bnt  it 
may  easily  be  seen  that  this  is  not ' 
true ;  for  ap[)Ies  are  of  many  different 
hues  of  green,  and  it  is  only  by  a  eon- 
ventioD^  selection  that  we  con  appro- 
priate the  term  to  one  special  shade. 
When  this  appropriation  is  once  morda, 
the  term  refers  to  the  sensation,  and 
not  to  the  parts  of  the  term  ;  for  these 
eater  into  the  compound  merely  as  a 
help  to  the  memory,  whether  the  sag- 
gestion  be  a  natural  cuunection  aa  in 
'apple-green,'  or  a  casual  one  as  in 
'  I''rencQ-grey-'  In  order  to  deriva 
due  advantage  from  teohnlcol  tenna 
of  the  kind,  they  must  be  associated 
immedialdy  with  the  perception  to 
which  they  belong,  and  not  connected 
with  it  through  the  vague  usages  of 
common  langtukge.  The  memory  must 
retain  the  sansation ;  and  the  tech- 
nical word  must  be  understood  aa 
directly  as  the  moat  familiar  von], 
distinctly.     ""^  ~  "      "   ' 


such  terms  as  ( 
broieit,  the  metallic  colou 
ought  to  start  up  in  < 
without  delay  or  search. 
"This,  which  it  is  ma 
to  recollect  with  respect  t 
properties  of  bodies,  as 
furm,  is  no  less  true  wit 
more  compound  notio 


'  ptncAAseit- 


t  importuib ' 
>  the  simpler ' 
colour  and< 


IS.    Inollosiea 

lid  the  student, 
word,  must  ba 
completely  familiar  with  the  conven- 
tion, so  that  be  has  no  need  to  frame 
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conjectures  frnm  the  iKorH  itself.  Sucli 
cnnjectiireswoiild  alwayB  be  insecure, 
and  oft™  erroneouB.  Tliua  tliB  tsnii 
j'apUipnareoii)  applied  tu  a  flower  U 
ciuployed  to  indicate,  iiot  only  a  re- 
pembuuica  to  &  butterfly,  but  a  resem- 
blance arising  from  live  petals  of  a 
certain  peciiliar  ulia^pe  and  arrange- 
ment; and  even  if  tbe  resemblance 
vere  much  stronger  tban  it  is  in  sucli 
cases,  yet,  if  it  were  produced  in  a 
different  way,  as,  for  exnmple,  by  one 
petal  or  two  only,  instead  of  a, '  stan- 
dard' two  'wEngs,'  and  a  'keel'  con- 
sLsting  of  two  parts  mora  or  leas  united 
into  one,  we  should  be  no  longer  jus- 
tified in  Bpeftking  of  it  oa  a  '  papilio- 
iiacaoaa'  flower. 

Whan,  however,  the  thing  named 
is,  as  in  this  hist  case,  a  combination 
vE  simple  sensatianB,  it  is  not  neces- 
sary, in  order  to  learn  the  meaning  of 
the  word,  that  the  student  should  refer 
back  to  the  sensatiuns  themselvES  ;  it 
may  be  communicated  to  him  ttirangh 
tbe  medium  of  other  words ;  the 
terms,  in  short,  may  be  defined.  Bnt 
the  names  of  elementary  sensations, 
or  elementary  feelings  of  any  sort, 
cannot  be  defined ;  nor  is  there  any 
mode  of  mating  their  signification 
known  but  by  making  the  learner 
experience  the  sensation,  or  referring 
him,  through  some  known  mark,  ' 

enced  it  before. 


e  it  is  only  the 
imprewiionE  on  the  outward  senses,  or 
those  inward  feelings  which  ore  con- 
nected in  a  very  obvious  and  uniform 
loanner  with  outward  object!-,  that 
are  really  susceptible  of  an  exact  de- 
scriptive language.  The  countless 
variety  of  seiisatiouB  which  arise,  f<ir 
instance,  from  disease,  or  from  peou- 
lior  physfologlcal  atatea,  it  would  be 

le  can  judge  whether  tbe  sensation 


Ibav 


is  the  t 


with  hi 


,the. 


nity  of  meaning.  The  same  may  be 
said  to  a  considerable  extent  of  purely 
mental  feelings.  But  in  some  uE  the 
sciences  which  are  conversant  with 
external  objects,  it  is  scarcely  possible 


to  sacpoBs  tbe  perfection  to  which  tlii^ 
qualityo!  a  philosophical  language  has 
been  carried. 

"The  formation"  of  an  exact  and 
extensive  descriptive  language  for  bo- 
tany has  been  executed  with  a  degree 
of  skiU  and  felicity,  which,  before  it 
was  sttained,  could  hardly  have  beeu 
dreamt  of  as  attainable.  Every  part 
of  a  plant  has  been  named ;  and  the 
fiinn  of  every  part,  even  the  most 
minute,  bos  had  a  large  osaemblogo 
of  descriptive  terms  appropriated  to 
it,  by  means  of  which  the  botanist  can 
convey  and  receive  knowledge  of  form 
and  atmcture,  as  exactly  as  if  each 
minute  part  were  presented  to  hiui 
vastly  magnified.  This  aoquisitioii 
was  port  of  the  Linnaan  reform.  .  ,  . 
'Toumefort,'  says  Decandolle,  'ap- 
pears to  have  been  the  first  who  really 
percaved  the  utility  of  fixing  the  sense 
of  terms  in  such  a  way  as  always  to 
employ  the  same  wnnl  in  the  same 
sense,  and  always  to  express  the  same 
idea  by  the  same  words;  but  it  was 
Linnieus  who  really  created  and  fixed 
this  botanical  language,  and  this  is 
his  fairest  clum  bi  glory,  for  by  this 
fixation  of  Isnguage  he  has  shed  clear- 
ness and  preoisioQ  over  all  jiarta  of 
the  science.' 

t  is  not  necessary  here  to  give 
ocy  detailed  at-count  of  the  terms  of 
botany.  Tbe  fundamental  ones  liave 
been  gradually  introduoed,  as  the 
part  of  plants  were  mors  carefully  and 
uiinotely  examined.  Thus  the  flower 
was  necessarily  distinguished  into  the 
calyie,  the  eomlta,  the  tiamtnt,  and  the 
piitUi :  the  sections  of  the  corolla  were 
termed  ptUdt  by  Columna ;  those  of 
the  calyiwecB  railed  wprt/s  by  Neoker. 
Sometimes  terms  of  greater  generality 
were  devised  ;  as  ■pa-v.wlli,  to  include 
the  coiyit  and  corolla,  whether  one 
or  both  of  these  were  present :  pefi- 
caij,  for  the  port  enclosing  the  grain, 
of  whatever  kind  it  be,  fruit,  nut,  pod, 
&C.  And,  it  may  easily  be  imagined 
that  deacriptivB  terms  may,  by  deflni- 

aiid  cuinbination,  become  very 


r  ToEnMJcnox 


Ut,  jdmmtiif^  fitmataaUlr,ftlmt 
tM,  f^mnlifnilr.  lU^  amd  tmik  <d 

bbnUMM  •<  tbi*  BBfaa  «ad  atMt 
*«  U*  divWrn  <4  the  kaf  viUi  the 


d  faitn  tin 
ImII*  mIM  WAkAc 'ba  it »  di  ndtd 
Intn  two  |i«rl«  by  a  notch  ;  but  H  tba 
awtdi  ip>  lu  th<9  mU'da  U  (U  ki^, 
U  i*  «(A<  /  If  il  |u  lUH  Uk  b)Ut=  <rf  the 
loaf,  it  It  UmTtim ;  ff  to  the  txHC.  it 
la  ilNft,  Tbiu,  too, »  pul  uf  a  cnun- 
lnriHii  plant  in  b  tkiam.  If  it  ia  foot 
tiiuw  M  lunu  a«  It  i*  bnnd,  but  ii  it 
bu  ulioilsr  trutii  tlii*  it  U  a  liluuln. 
Huvli  tamu  Uriiiic  catab1i>fbcd,  tbu  funn 
uf  thu  vary  uuinplvx  Itwt  «r  frond  of 
»  (nnj  (H7in(m<'iiljyllnn>  Wilaoni)  ut 
Biiwitly  anxyeyoA  by  tiui  foUowitig 
liliroan  I— '  Fronila  ri|[U  jiiniwta,  pinnie 


'  iiii.'i  I'liririuitpn.  u  well  M  fnmi, 

iij ■,  i,v  i|  with  tlio  liiw  jiTBoiaion  i 

1 1  1 1  III  I  l<^  iiKiuna  uf  u  uluaiitlvil  ualu 
■il  uiilourii,  .  .  ,  Thii  WM  duiia  with 
iiinrit  prec'lalnii  by  Wcmer,  uid  bU 
»a«la  of  ooliiuni  la  aCill  tlia  moat  usual 
aUndurd  iit  natunllati.  W«m*r  aim 
liiini'liioiiJ  n  iiiur*  axMt  tsnumfiloify 
with  ri'iiiLril  tn  utlmr  uhniBatwa  whioli 
urn  lii>]uii'lniiliiiiiiin«raJai(y,HluiitrB, 
hiii'ihiiKii.  Ihit  Mch*  Iniprovod  upon 
Llili  'Uy  liy  jilviiis  a  mimeTii»l  K»le 
i>(  liniiliKiM,  lu  which  talo  U  I,  gyp- 
•iiili  J,  oulu  ipar  J,  nnd  ao  im.  .  .  . 
Siiino  iiwi))prUi»  h»  rpvd^o  gravity,  by 
llirlr  ilrfiultKiii  gi  ru  iit  imoa  m  rmmen- 
iNiI  iiivuiiiv  t  mill  iitliun,  ka  oryHtal- 
liiin  fui'iii,  i«i|tilre  a  wry  oaii«iiJ«raUe 
nimy  nl  ■iiAllinuatioal  oaluiilatiuu  «id 
l>.>Iiil  wit  Ui<rir.rwlatioiui 


I.  IHiii*  far  ot  UaMTlptin  Tci^ 
..loilVi  urof  Ilia  Unsiiac«  i«|uiait« 
{iImIuV  Ml  rvcurd  uur  observatliin 
buliiMliw)  iiutalm*.  lliil  whrn 
l<n«c<:4l  truni  Uiia  to  luUtHMiuii.  or 


cepticdi,  oc  thla  new  reanlt  of  aiMac- 
tion,  ghould  hare  a  name  appxqinated 
to  it ;  eipedally  if  the  eircnmataoce 
it  invcdre*  be  one  wbtcb  lead*  to  many 
CdOBaqnence^  or  which  U  likely  to  ba 
found  atui  in  other  clsraea  of  phsio- 
meiu.  No  doubt,  in  moat  coseB  of 
the  kind,  the  meaning  might  be  a 


a  thing  bas  to  be  ofteu  spoken  o^ 
thara  atfJ  more  reaaona  tlmn  the 
eaving  of  time  and  epace  foi'  apeaking 
of  it  in  the  moBt  conciae  manner  poe- 
uiblo.  Wliat  dorknosa  would  be  spread 
over  geometrical  demflustratlgoa,  if 
wherever  the  ward  cirde  ia  naed,  the 
definition  of  a  circle  were  ineerted  in- 
Htuiul  of  it  In  mathematics  and  {la 
appUcationa,  where  the  nature  of  the 
priKK'saes  demands  that  the  attoDtiou 
xliould  be  atrongly  ooiicentrated,  but 
doea  not  require  that  it  aboutd  be 
widely  ditfuBcd,  tlia  importaaofl  ol 
concentration  also  in'  the  expi«a^citia 
hna  always  been  duly  felt ;  and  » 
mathematician  no  sooner  finda  tiut 
ho  shall  often  have  occasion  to  apealc 
uE  the  same  two  things  tt^ther,  than 
he  Bt  once  create*  a  term  to  eipreaa 
them  whenever  comUned :  just  tB,  in 
hi*  algvbraical  tqierations,  he  snbati- 
tutosfor  (a-  +  **)^.orfbr^  +  ^  +  j+ 
Ac,  the  single  letter  P,  <^  tr  S  i  agt 
aolcly  to  shurten  bia  STmbolku  ex- 
pnsuona,  but  bn  simi^;  the  jKntf 
totttlkcliial  part  of  his  o|ieratia«^  b^ 
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enabling  the  mind  to  give  its  e. 
Hive  attention  to  tho  relntion  between 
thu  quantity  H  and  tlie  other  quanti- 
ties  which  enter  ioto  the  equation, 
withont  beine  diitmcted  by  tbinldng 
unneoeBsactly  of  tbe  parts  of  wbicb  S 
ia  itself  CDtupiWML 

But  there  ia  another  reason,  in  ad- 
dition to  that  of  promoting  perspi- 
cuity, for  giving  a  lirief  and  compact 
name  to  eacb  of  the  more  considLTable 
reBuUa  of  BlHtcaction  wiiicb  are  ob- 
tained in  the  ooarae  of  our  intellec- 
tunl  pbenouiena.  By  naming  tbem, 
we  fix  our  attention  upon  tbeiu  ;  we 
.  keep  thenj  more  constantiy  before  the 
mind.  The  naiuea  are  lemembered, 
Rnd,  being  remembered,  suggest  their 
definition  ;  while  if,  inatcod  of  specific 
and  ohoracteriBtic  names,  tbe  mean- 
ing had  been  expreesed  by  putting 
together  a  number  of  otber  names, 
that  particular  combination  of  words 
already  in  common  use  for  other  pur- 
poaiB  would  have  hod  nothing  to 
make  itself  remembered  by.  If  we 
wont  to  render  a  particular  combina- 
tion of  ideas  permaniiDt  in  the  mind, 
there  ia  nothing  which  olenchei  it 
like  a  name  specially  devoted  to  ex- 
press it.  If  matbematicians  bod  been 
obliged  to  speak  of  "that  to  which  a 
quantity,  in  iucreaiding  or  diminish- 
ing, id  always  apjiroaohiug  nearer,  au 
that  the  difference  becomes  leiB  than 
any  anignable  quantity,  but  to  which 
it  never  becomes  exactly  equal,"  in- 
stead of  expressing  all  Oan  by  the 
simple  phrase,  "  the  limit  of  a  quan- 
tity," we  should  probably  have  long 
remained  withont  most  of  the  impor. 
tout  truths  whicli  have  been  dis- 
covered by  means  of  the  relation 
between  quantities  of  various  kinds 
and  their  limits.  If,  instead  of  speak- 
ing of  momenlum,  it  had  been  neces- 
sary to  say,  "  Che  product  of  tbe 
number  ot  units  of  velocity  in  tbe 
velocity  by  the  nnmber  of  units  of 
mass  in  the  moss,"  many  of  the  dyna- 
mical tnitiiB  now  apprehended  by 
means  of  this  complejc  idea  would 
ptobnbly  hove  eaeaped  notice,  for 
want  of  recalling'  the  idea  itself  with 


sufficient  teadinesH  and  familiarity. 
And  on  Hubjoct)  less  remote  from  the 
topics  of  popular  discussion,  whoever 
wishes   to   draw   attention    to   some 

things  mil  find  no  way  so  sure  aa  to 
invent  or  select  suitable  names  for 
the  express  purpose  of  marking  it, 

A  volume  devoted  to  enplaning 
what  the  writer  means  by  civilisation 
does  not  raise  so  vivid  a  conception 
of  it  as  the  [single  enprossion,  that 
Civilisation  is  a  different  tluug  from 
Cultivation  ;  tbe  compactness  ot  that 
brief  designation  for  the  contrasted 
quality  being  aa  equivalent  for  a  long 
diacuiaion.  So,  if  we  would  impresa 
forcibly  upnn  the  iinderatantling  and 


■o  differi 


captions  of  a 


1  the 


„  temment, wecannotmore 
offectuully  do  so  than  by  saying  that 
DelegAtiun  is  not  Representation. 
Hardly  any  original  thoughts  on 
mental  or  sooiol  subjects  ever  make 
their  way  among  mankind,  or  aaarnne 
tbeir  proper  importance  in  tlie  minda 
even  of  their  inventors,  until  aptly- 
selected  words  or  phrased  have,  as  it 
were,  nailed  them  dawn  and  held 
them  fast. 

g  4.  Of  the  three  essentia]  porta  of 
a  phiiosophkaJ  language,  we  have  now 
mentioned  two  ;  a  terminology  suited 
for  describing  with  precision  the  in- 
dividual fnots  observed  ;  and  B  name 
for  every  common  property  ot  any 
importance  or  inter^  which  we  de- 
tect by  comparing  those  facta :  in- 
cluding (as  theconcretescorreKpouding 
to  those  abstract  terms)  names  for  tiiu 
olassos  which  we  actillciidly  cnnstnict 
in  virtue  of  those  properties,  or  as 
many  of  them,  at  least,  as  we  have 
frequent  occoxion  to  predicate  any- 
thing of. 

But  there  is  a  sort  of  classes,  for 
tbe  recoguitJou  of  which  no  such 
elaborate  process  ia  necessary  ;  be- 
cause each  of  them  is  marked  out 
from  all  others  not  by  aomo  one  pro- 
irty,  the  detection  of  which  may 
spend  on  a  difficult  set  of  abattafitifai. 


4Go 
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biit  by  ita  propartioB  geoecttllj.  I 
mean,  the  Kinita  uf  ttiitigH,  in  tho 
senEs  which,  in  thia  treatise,  hiu  been 
fpccinlly  nttaciiL-d  to  that  tenii.     By 

mean  one  uf  thnue  clouaes  which  are 
diBtinguiahed  frnm  ull  others  not  by 
one  or  ■  few  deRnite  propertiea,  but 
by  an  unknown  niiiltitiida  of  them  ; 
the  combination  of  pnipertiEa  on  which 
the  clasa  in  grounded  being  a.  mere 
index  to  an  indefinite  nnmb^r  of  other 
distinctive  attribute?,  Tlw  clasi  iiorss 
is  a  Kind,  beoame  the  things  ivhich 
jigree  in  poaseaaing  the  character  by 
which  we  recognise  a,  horse,  agree  in 
B.  ifreat  Diimbcr  of  other  properties, 
BH  we  know,  and,  it  cannot  be  doubted, 
in  niany  inorethan  weknow.  Animal, 
again,  ia  a  Kind,  because  no  defiiiitioii 
tllatcauld  be  givi^nofthe  name  animal 
ciiuid  either  exhaust  the  propertieB 
common  to  all  animoia,  or  Bupply  pre- 
mises from  which  the  remainder  of 
tboBe  propertitfl  coold  be  inferred. 
But  a  oumbination  of  properties  which 
doe*  not  give  evidence  of  the  ejUEtencu 
of  any  other  independeut  peculiarities, 
doea  not  constitute  a  Kind.  White 
burse,  thereforo,  is  not  a  Kind ;  be- 
cause homes  which  agree  in  whiteness 
do  not  agree  in  anything  else,  except 
the  qualities  common  to  ail  horses, 
and  whatever  may  be  the  causes  or 
effects  of  that  particular  colour. 

On  the  principle  thii.t  there  should 
be  a  name  for  everything  which  wa 
have  frequent  occasion  b)  make  asser- 
tious  about,  there  ought  evidently  to 
be  a  name  for  every  Kind  ;  for  as  it 
ii  the  very  meaning  of  a  Kind  that 
the  individuals  composing  it  have  an 
indefinite  multitude  of  projierties  in 
common,  it  follows  that,  if  not  with 
our  present  knowledge,  yet  with  that 
which  we  may  hereafter  acquire,  the 
Kind  ia  a  subject  to  which  there  will 
have  to  ba  applied  many  predioates. 
The  third  component  element  of  a 
philosophical  language,  therefore,  is 
that  there  ehall  be  a  name  for  every 
Kind.  In  other  words,  there  must 
not  only  be  a  terminology,  but  also  a 
iiumencluture. 


The  words  Nomenclature  and  Ter- 
minology are  employed  by  most 
Butliorii  almost  indisoriminateiy;  l)r. 
Whewell  being,  as  for  as  I  am  aware, 
the  first  writer  who  has  regularly 
BBsigned  to  the  two  words  different 
meanings.  The  distinction,  however, 
which  be  has  drawn  between  tbem 
being  real  and  important,  his  eiainplo 
ia  likely  to  be  followed ;  and  (as  U 
apt  to  be  the  case  when  such  innova- 
tions in  language  are  fellcitnusly  madel 
a  vague  sense  of  the  distinction  uf  aund 
to  have  influenced  the  employmentof 
the  terms  in  common  jiractice,  b^ore 
the  expediency  had  been  pointed  out 
of  diseriminatingthemphilosoiihically. 
Every  one  would  Bay  that  the  ntfotm 
effected  by  Lavoisier  and  Quytou^ 
Morveau  in  the  language  of  chemistry 
consiiited  in  tile  introduction  of  b  new 
nomenclature,  not  of  a  new  termino- 
logy. Linear,  lanceolate,  oval,  or  ob- 
long, serrated,  dentate,  or  crenata 
leaves,  aio  expressiona  formiuR  part 
of  the  terminology  of  botany  while  the 
naff.Bs  "Viohi  odorata"aud  "tJlex 
Eur(ipKus"belongtoitsnomenolatute. 

A  nomenclature  may  be  defined, 
the  collection  of  the  names  of  all  the 
Kinds  with  which  any  branch  of  know- 
ledge is  conversant ;  or  more  properly, 
uf  oil  the  lowest  Kinds,  or  i)^fima 
siiccifi — those  which  may  be  mb- 
divided  indeed,  but  not  into  Kindly 
and  which  generallyaccordwith  wbat 
in  natural  history  are  termed  simfdy 
species.  Science  possesses  two  Bp^n- 
did  examples  of  a  systeniatio  nomon- 
clatore  ;  that  of  plants  and  auinutl^ 
constructed  by  Linuffius  and  his  cue- 
csBsors,  and  that  uf  oheniistry,  nhid 
we  owe  t(i  the  illustrious  group  of 
chemists  who  flourished  in  France  to- 
wards the  cloae  of  the  Mghteenfi  o 
tury.  In  these  two  departments,  i 
only  has  every  known  species,  or  It 
eat  Kind,  a  name  aaaigned  to  it,  lint  I 
when  new  lowest  Kinds  are  disooreivd,  f 
names  are  at  oncegiventuthemonui  j 
uniform  principle.  lu  other  sc" 
the  nomenclature  ii 

the  species  to  be  n.'kmed  are  not 


!yatein,  eitW'  be-    I 
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□umeronB  enough  to  require  one  (an  in 
yecunetrf,  for  example),  or  becuiae  no 
one  hu  yet  snggeiited  a,  suitable  prin- 
ciple for  Huoli  a  eyoteui,  a«  in  minern- 
logy  :  in  which  the  want  of  a  BcienCi- 
oslly  constructed  nomcnolnture  ii  now 
the  principal  cause  which  retards  the 
progresB  of  the  science. 

g  5.  A  wont  which  carries  on  its 
Face  that  it  belongs  to  a,  nomen- 
clature seems  at  liret  sight  to  differ 
from  other  concrete  general  names  in 
this— that  Its  meaning  doss  not  n 


a  the 

butes  implied  in  it,  but  in  its  de- 
notation, that  is,  in  the  particular 
group  of  things  which  it  in  appointed 
to  designate ;  and  cannot,  therefore,  be 
unfolded  by  means  of  a  definition, 
but  muat  be  made  known  in  another 
wftf.  This  opinion,  iiowever,  appears 
to  me  emmeoua.  Words  belonging 
to  a  nomenclature  differ,  I  conceive, 
from  other  wurds  mainly  in  this,  that 
besides  the  ordinary  connotation,  they 
have  a  peouHar  one  of  their  own  : 
besides  connoting  certain  attribute?, 
they  also  connote  that  those  attri- 
butes sjre  distinctive  of  a  Kind.  The 
term  "peroxide  of  iron,"  for  example, 
belonging  by  its  form  to  the  syste- 
matic nomenclature  of  chemistry, 
bean  on  its  face  that  it  is  the  name 
of  a  peculiar  Kind  of  snbstancp.  It 
moreover  connotes,  like  the  name  oE 
any  other  class,  some  portion  of  tlie 
properties  conunon  to  the  class ;  in 
tills  iuBtsnco  tho  property  of  being  a 
compound  of  iron  and  the  largest 
dose  of  oxygen  with  which  iron  will 
combine.  These  two  things,  the  fact 
of  being  such  »  compound,  and  the 
fact  of  being  a  Kind,  constitute  the 
connotation  of  the  name  peroxide  of 
iron.  When  we  say  of  the  Biibetance  be- 
fore us,  that  it  is  the  peroxide  of 
we  thereby  assert,  first,  that  it 
compound  of  iron  and  a  maximu 
oxygen,  and  next,  that  the  suliiutatice 
so  composed   is  a  peculiar  Kind  of 

Now,  this  second  part  of  the  con- 
notutiiin  of  any  word  belonging  tu  a 


nomenclature  is  as  essential  a  portion 
of  its  meaning  as  the  first  part,  while 
the  definition  only  declares  the  first ; 
ond  hence  the  appearance  Ihot  the 
signification  of  such  terms  cannot  be 
conveyed  by  a  definition,  which^i- 
pearance,  however,  js  fallacious.  The 
name  Viola  odorata  denotes  a  Kind, 
of  which  a  certain  number  o!  ohar- 
nctere,  sufficient  tn  distinguish  it.  are 
enunciated  in  botanical  works.  This 
enumeration  of  oharaotera  is  surely, 
as  in  other  cases,  a  definition  of  the 
No,   say  some,    it   is   not  a 


.    deQnil 


a,  for  the  1 


1   IhoB. 


means  that  particular  group  of  plants, 
and  the  cliaracters  ate  selected  from 
omong  a  much  greater  number,  merely 
as  marks  by  which  to  rtcogniae  the 
group.  But  to  this  I  reply,  that  the 
name  doen  not  mean  that  group,  for 
it  would  be  applied  to  that  group  no 
longer  than  while  the  group  is  be- 
lieved to  be  an  infivia  $pecia ;  if  it 
were  to  be  discovered  that  several 
distinct  Kinds  have  been  confounded 
under  this  one  name,  no  one  would  any 
longer  apply  the  name  VJoU  odorata 
tu  the  whole  of  the  group,  but  would 
apply  it,  if  retained  at  all,  to  one 
only  of  the  Kinds  c<mtajned  therein. 
What  is  imperative,  therefore,  is  not 
that  the  name  shall  denote  one  par- 
ticular collection  of  objects,  but  that 
it  shall  denote  a  Kind,  and  a  lowest 
Kind.  The  form  of  the  name  declares 
that,  happen  what  will,  it  is  to  denote 
an  ir\jiiiia  tptclet;  and  thnt,  therefore, 
the  properties  which  it  connotes,  and 
which  are  expressed  in  the  definition, 
are  to  be  connoted  by  it  co  longer 
than  while  we  cinitinue  to  believe  that 
those  propettii.-s,  when  found  together, 
indicate  a  Kind,  and  that  the  whole 
of  them  are  found  in  no  more  than 
one  Kind. 

With  the  addition  of  this  peculiar 
connotation,  implied  in  the  form  of 
every  word  which  belongs  to  a 
systematic  nomenclature,  the  set  of 
characteiB  which  is  employed  to  dis  - 
criminate  each  Kind  from  all  other 
Kinds  (uud  which  1:^  a  rc:al  definition] 
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otlin'  our  Uh!  whole  nwanfng  of  the 
term.  U  ii  m  objcctiun  to  my  th&t 
(ru  uoTtentheeow  in  natural  hbrtorj) 
liiD  mt  of  DhHXHfln  tmj  be  cbsnged, 
Mid  annUwT  inibi>titiit«l  W  being 
b«tt«r  >iiit«d  fur  the  purpose  of  dia- 
tineilan,  while  the  rrord,  atill  cDnti- 
nufos  to  denote  the  uuue  groap  of 
thinifi,  U  not  ooiuidcrod  to  hnTe 
changed  itn  meuitng.  For  thu  la  no 
mora  thitn  inaf  hajipun  in  the  com  of 
luiy  other  pinernl  nftme  :  wo  may, 
in  r»fiirniitii;  tt*  cuunutatiou,  leave 
iti  dniiotKtiiin  untouched ;  and  it  is 
geiipnilly  denirable  to  do  bo.  The 
oonnnlatiun,  however,  ia  not  the  leaa 
for  thla  the  nial  meaning,  for  we  at 
nnnn  apijly  lli«  niiniu  wTiBrevor  the 
chniaoti'iD  wit  (luwn  in  the  definition 
are  (aund )  and  tliat  which  exoluaivHly 
guidoii  ui  in  applyinff  the  term  must 
cnnntltubn  !ta  nignificpitlon.  IF  ne 
(tnd,  omtrar;  In  our  precious  belief, 
that  Iho  oharoctBra  are  not  jiecuUar 
to  ohv  apeviuii,  we  oease  to  use  the 
term  co-Bxtonaivoly  with  the  chsr- 
aaton  ;  but  then  it  Ib  booauae  the 
other  portion  (if  the  connotatiotifailii; 
tlic  condition  that  the  clasa  muat  be  a 
Kind.  Thu  con  notation,  therefure.  Is 
atill  the  mouiintt ;  the  set  oF  doBcrip- 
tlvfl  olMrDctura  in  a  true  deSnitiou  ; 
And  Uie  moaning  ia  unfolded,  not 
tndcRi)  (oa  lu  rUtet  cnna)  by  the 
dofinition  ftlnne,  but  by  the  definition 
and  thu  form  of  the  word  tnkea  to- 


undty,  oMupUtoiiea.    Any  huthpr 


<  nimwiHlatnte  utuat  be  d< 
until  wi'  trpat  uf  CUEsilkatioD ;  the 
DHHh  uf  raunins  th«  Kinih  of  things 
living;  nucBsurifr  Buboniinate  to  tlie 


Iralrd  in  ttw  "  AiAdtkiiis  caooeniing 


thi>  LaDtfui^  of  Science,"  included 
in  Dr.  Whewcll'a  P/iUoK^g  tff  Hit 
Indaetire  Seienea,  Th«*,  ■«  bring  of 
aecondary  importance  iu  the  peeuliar 
polnt  of  TJev  of  Logic,  I  shall  nut 
further  r«fer  to,  but  shoJl  confine  mj 
obeervstionB  to  one  more  quality, 
which,  next  tu  the  two  already  treated 
of,  Appears  to  be  the  most  valuable 
which  the  language  of  >cience  can 
poHaees.  Of  tliis  quality  a  genenl 
□utiiHi  may  be  conveyed  by  the  fol. 
lowing  Bphorism ; — 

Whenever  the  nature  of  the  anb- 
ject  permits  our  reUHoning  prooesaea 
to  be,  without  danger,  carried  on 
ineolianically,  the  language  should  be 
conatructud  on  na  mechanical  prin- 
ciplea  aa  possible  ;  while  in  the  eon- 
trary  case,  it  ahuuld  be  so  oonstrncted 
tbat  tliere  nhall  be  the  greatest  pos- 
liible  obatodea  to  a  merely  mechanioBl 
uae  of  it 

I  n 


ball  a 


what  is  meant  by  using 
a  langiinge  mechanically.  The  com- 
plete or  extreme  Case  of  the  mechani- 
cal u^  ut  language  is  when  it  fa 
used  without  any  consciousncsa  of  a 
meaniug,  and  with  only  the  consdona- 
nasa  of  usiog  certain  viaible  or  audible 
marks  in  confomiity  to  tedmtesl 
rules  previously  laid  down.  Tlik 
extreme  ease  is  nowhere  realised 
exct-pt  in  the  RgUKs  ot  arithmetie, 
and  still  more  the  sylnbola  of  algeblv, 
a  language  unique  m  its  kind,  aftd. 
apprrawhing  aa  nearly  to  perfection, 
for  the  purposes  to  which  it  b  dm- 
tioed,  aa  can,  perhaps,  be  said  of  aaj 
creation  of  the  human  mind.  Itn 
perfection  confista  In  the  complete- 
ness  of  ita  adaptation  to  ■  pmtiljr 
mechanical  use.  The  symbMs  ate 
mere  coanlerB,  withont  even  the  oa^ 
blance  of  a  meaning  apart  from  this 
oouveutkm,  whidi  is  nmewed  eacfe 
time  tbey  ki«  employed,  and  wlndh 
»  attMed  at  eadi  renewal,  the  omb 
synttnl  ■  or  z  being  u»td  oq  (GAgRHt 
udSHBoi  to  repreaent  thinp  wUcfc 
t«Rxt«  thai,  tike  aU  tibngs,  (key  ■■• 
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e  of  being'  immben.i])  have 
)  property  in  cudiqiou.  There  is 
nothing,  tfierefore,  to  distract  the 
niind  from  the  net  of  meclinnica] 
operationn  which  are  tii  be  perfortned 
upon  tbe  Bjmbole,  Bach  an  Bqaaring 
buth  udesof  the  eq^tion,  multiplpng 
or  dividing  them  by  the  same  or  t^ 
eqUiTalent  Bymbols,  and  so  forth. 
£nch  of  theie  nperationn,  it  ie  trup, 
corresponds  to  a  ByllogJBm  ;  reprseeats 
one  step  of  ratiocuiAtioaf  relating  not 
to  the  symbols,  bnt  to  the  tilings  sig- 
nified by  them.  But  an  it  has  been 
found  practicable  to  frame  a  technical 
form,  by  ccuforming  to  which  we  can 
make  sure  of  finding  the  concliuion 
of  the  tstiocination,  our  end  can  be 


thinking  of  anything  but  the  syuibola. 
Being  Uiue  intendt>d  to  work  merely 
^  mechanifim,  they  have  the  qualitiei 
which  jnecimniBm  ought  to  have. 
They  are  of  the  least  possible  balk, 
BD  tiiat  they  take  up  acnrcply  an; 
room,  and  waste  no  time  in  their 
manipulation  ;  they  are  compaet,  and 
fit  ao  cloeely  together  that  the  eye 
can  take  in  the  whole  at  once  ot 
aJmost  every  operation  which  they 
are  employed  to  perform. 

These  admirable  propeitios  of  the 
symbolical  language  of  mathematics 
have  made  bo  strong  an  impresBirai  on 
the  minds  of  many  thinkers,  as  to 
have  led  them  to  coneider  the  nyinbo- 
lical  langaage  in  ijueAtion  as  the  ideal 
type  of  philosophical  language  gener- 
My  :  to  thinh  that  names  in  general, 
or  (as  they  are  fond  of  calling  them) 
signs,  are  fitted  for  the  purposes  of 
thought  in  proportion  as  they  can  be 
made  to  appnuimate  to  the  compact- 
ness, the  entire  nnnteaningness,  and 
the  capability  of  bei  ng  nsed  as  counters 
without  a  thought  of  what  they  repre- 
sent, which  are  cbaracteristio  of  the  a 
and  6,  the  x  and  y,  of  algebra.  This 
nobon  has  led  to  sanguine  views  of 
the  acceleration  of  the  progress  of 
scicnoe  by  mcnns  which,  I  conceive, 
cannot  possibly  conduee  to  that  end, 
imd  forms  part  of  that  exaggerated 
estimate    of    the    infiucnce    of   signs 


which  has  contributed  in  no  Biuall 
degree  to  prevent  the  real  law«  of 
oiir  intellecCoal  operations  from  being 
rightly  understood. 

In  the  first  place,  a  set  of  stgns  by 

'  '  reason  without  conBCiouB- 

ir  meaning,  c 


whic 


dwluotivi! 
operations.  In  our  direct  inductions 
we  cannot  for  a  moment  diepenuB  with 
a  dietfuct  mental  image  of  the  pheno-' 
mena,  since  the  whole  operation  turns 
on  a  perception  of  the  particulars  in 
which  those  phenomena  agree  and 
differ.  But,  further,  Jhis  reasoning 
by  counters  is  only  suitaUe  to  a  very 
limited  portion  even  of  our  deductive 
procesBefl.  In  out  reasonings  respect- 
ing numbem,  the  only  general  prin- 
ciples which  we  ever  have  occasion  to 
introduca  are  these  ;  Things  which 
are  equiJ  to  the  same  thing  are  equal 
to  one  another,  and  The  sums  of  dif. 
ferenoaa  of  equal  things  are  equal  | 
with  their  various  cortdlarieB.  Not 
only  can  no  hesitation  e 


lOgnitudes  whatever,  butevery  pos- 
sible application  of  vhich  th^  are 
Busoaptible  may  be  reduoed  ti)  a  tech- 
nical rule  ;  and  such,  in  fact,  the  rules 
of  tbe  caJcoIos  are.  But  if  the  sym- 
baie  represent  any  other  things  than 
mere  numbers,  let  us  say  even  straight 
or  curve  lines,  we  have  then  to  apply 
theorema  of  geomeby  not  true  of  nil 
lines  without  exception,  and  to  Select 
those  which  are  true  of  the  lines  we 
are  reasoning  about.  And  how  can 
WB  do  this  unless  we  keep  completely 
in  mind  what  particular  line«  th'se 
are?  Since  additional  geometrical 
truths  may  be  introduced  into  the 
mtiodnation  in  any  stage  of  Itn  pro- 
gress, we  cannot  suffer  ounii'lves,  dur- 
the  smallBst  part  of  it,  to  use 


annexed  to  them.  It  is  only  after 
asoettaiuing  that  the  solution  of  a 
qnestion  concerning  lines  can  be  made 
to  depend  on  a  previous  question  con- 
etming  nunibei*,  or.  in  oilier  wunU, 


OTBHATIOSB  BtfBSIDLAJlY  TO  INDUCTION. 


ir  the  qncation  han  been  [tn  upealc 
ghnlcally)  nnlnmd  to  ■□  equation, 
bt  the  unnmuninK  aigiiH  becume 
Kvftitalila,  uul  thut  the  natoTB  of  tlie 
fact*  thmUMdvei  tu  which  the  invteti- 
icntlun  relatn  mii  bo  dimiUKcl  fmm 
tlic  mind.  Up  to  the  estnbliihrnent 
-t  tliu  u|iiACion,  the  langiuiKe  in  which 
iji:illir'ii>;,Lii'liiniiciHTy  on  their  reawn- 
hu'  'li-n  luit  ilitlcr  ill  oharocter  from 
llii'l.  i'riL|ilriv'-d  by  cliMta  rsasunera  uii 
,.,iy  .,t},«i  kind  of  tnibjtct. 

1  (111  not  deny  thit  evei^  cnirect 
TttticMiinatirjH,  when  thrown  into  the 
■y11i))piitio  shape,  ia  cimclutive  leoat 
tn«  mere  Form  □(  the  expreHsion,  pro- 
vided none  of  the  terms  used  be  >ni< 
bifTUima  ;  and  thla  i»  one  of  the  cirdimi- 
Htl^iioiiii  which  hnve  l«d  iionie  writers 
tn  tliink  thnt  If  idl  iiauies  weto  bo 
judloloiiiilj'  oonstrnctod  and  ao  care- 
Tiiily_  deflnad  u  not  to  admit  of  any 
Hmbiguity,  tba  im]irovenient  thus 
made  In  language  would  not  imly  give 
til  the  ciincluuon*  of  every  deductive 


rBunningi  to  the  application  of  a  tech- 
nlsal  fonn,  and  unable  their  oonclu- 
HJveiiaH  to  bo  rationally  meented  to 
after  a  merely  meohanical  prooeu,  as 
1b  undoubtedly  the  cue  in  algebra. 
lint,  if  wo  aooept  geometry  the  oon- 
oliulonii  ot  which  are  already  as  cer- 
tain and  exact  as  they  can  be  made, 
there  ui  no  sdenae  but  that  ot  number, 
in  wbieh  the  practical  validity  of  a 
roawninR  can  be  apparent  to  any  per- 
>on  who  liag  looked  only  at  the  reason- 
ing ilwlf.  ^Vlioever  hiu  asseuted  to 
what  was  Raid  in  the  last  book  con- 
uiimlng  thu  oue  of  the  Coinpueltion 
iif  Uaunw,  and  the  still  stronger  case 
iif  tlie  entire  superaession  of  one  set 
«f  laws  by  another,  ia  aware  that 
Ipwiiietry  and  algebra  an  the  only 
ecienoes  of  whjoh  the  pmpooitions  are 
Mtegortoally  true  ;  the  general  prupo- 
g^ioua  ut  all  other  sneoces  ore  true 
hypothetiodly,  supposing  that  no 
itenetiug  oatue  h^ipena  to  inte:^ 
Ac»ndu^(in  therefore, however 


I  Mtegorioa 


have  nn  other  than  an  bjpaUietical 
certainty.  At  everf  ntep  we  mud 
awnue  iiiimelves  that  no  other  law  uC 
nature  luu  supeneded  or  mtennjii^ed 
its  operation  with  those  which  are  the 
premises  nt  the  reasoning  ;  and  how 
can  this  be  dime  by  merely  lookiDg  at 
the  words  ?  We  must  not  only  be 
constantly  Uiinldng  of  the  phenomena 
themselves,  bntwemostbeconstaiitly 
studying  them  ;  making  oaiselvea  ac- 
quainted tvith  the  peculiarities  of  every 
case  to  which  we  attempt  tosppljonr 
general  principles. 

The  algebnicnutation,  considered  as 
a  philosophical  Isugua^,  is  perfect  in 
its  adaptation  to  tiie  subjects  for  which 
it  is  uommonly  employed,  namely, 
thueeof  whiehthe  investigations  have 
already  been  reduced  to  the  ascertain- 
loent  of  a  relation  between  numhera. 
But,  admirable  as  it  is  for  its  own 
purpose,  the  properties  by  >vhich  it  is 
rendered  sacb  ore  no  far  from  consti- 
tuting it  the  ideal  model  of  pMloso- 
phical  language  in  general,  that  the 
more  nearly  the  language  of  any  otiiet 
Lranch  of  soiBnoB  approaches  to  it,  the 
less  fit  that  langunge  is  for  its  own 
proper  functions.  On  all  other  sal>- 
jects.  instead  of  contrivances  to  pre- 
vent our  attention  fnini  being  dis- 
tracted by  thinking  of  the  meaning 
of  our  signs,  we  ought  to  wish  for 
contrivances  to  make  it  imposdUe 
that  we  should  ever  lose  sight  oE  that 
meaning  even  for  an  instant. 

With  this  view,  as  much  meaning 
as  possible  should  he  thrown  into  the 
(oruiation  of  the  word  itself ;  the 
aids  of  derivation  and  analogy  being 
mode  available  to  keep  alive  a  con- 
sciousness of  all  that  IA  signified  by 
it.  In  this  respect  three  languages 
have  an  immense  advantage  whKh 
form  their  compounds  andderivatiKS 
from  native  nxits,  like  the  Oarman, 
and  not  from  those  of  a  foreign  or 
dead  language,  as  ie  so  much  the  caea 
with  English,  French,  and  Italian; 
and  the  best  are  those  which  fonn 
them  aecurdiDg   to   fixed   analogiea^ 
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I    d.>  thh 


.  whilu  even 
tlie  Greek,  in  which 


cBpeciaUy,  amo 

languageSp  the 

tliat  is  inferior 

the  leUtinn  betwi 

1    derivntivo   wiird   and   that   ot^ita 

iriniitivB  is  in  genera!  clearly  marked 

by  ita  mrida  nf  fotniHtiim,  except  in 

the  case  of  wurda  cumpramded  with 

prepcKiitiuDBf  which  rvh  often,  in  both 

thoaa    longuageB,    extmiiiely   anouia- 

But  oil  that  can  be  done,  by  the 
iiiiide  of  constructing  words,  to  pre- 
vent thcDi  from  degenerating  into 
sountlK  posaing  through  the  mind 
withonl  any  diatinot  apprehetwion  of 
wbut  tbey  signify,  is  far  tou  Kttle  for 
the  necesdity  of  the  case.  Words, 
however  well  coostruoted  originally, 
re  always  tending,  like  coina,  to  have 
their  Inacription  worn  off  by  passing 
from  hand  to  hand ;  and  the  only 
jfoseible  mode  of  reviving  it  ia  to  be 
ever  stamping  it  afresh,  by  living  in 
the  habitoal  contemplation  of  the  phe- 

ena  themselves,  and  not  resting 

IT  familiarity  with  the  words  that 
expreaa  them.  If  any  one,  having 
jHisBeised  himself  of  the  laws  of  phe- 
nomena as  reciirded  in  worJe,  whether 
delivered  to  him  originally  by  others, 
even  found  out  by  himself,  ia  oon- 
it  from  thenceforth  to  live  among 
these  formulie,  to  think  exclnsively  iS 
them,  and  of  applying  them  to  cnseH 
HI  they  ariae,  without  keeping  up  his 
nct}i]amtaace  with  the  Tealities  from 
which  these  laws  were  coUscted — not 
only  will  he  continually  fail  in  bis 

E radical  efforts,  becanse  he  will  apply 
is  formula  without  duly  considering 
whether,  in  this  case  and  in  that, 
other  law>  of  nature  do  not  modify 
or  supersede  them ;  but  the  formulae 
thomselveH  will  prngrearively  lose 
their  meanmg  tu  him,  and  he  will 
ce&ao  at  last  even  to  be  capable  of 
recognising  with  oert^nly  whether  a 
case  falls  within  the  contemplation  of 
hui  formula  or  nut.  It  is,  in  short, 
as  necessnry,  on  all  subjects  not 
mathematical,  that  the  things  on 
which  wo  reason  eliould  be  eoncoived 


1  the  concrete,  and  "  dotlied 

that  we  shuidd  keep  all  individua- 
lising peculiarities  sedulously  out  of 


CHAPTER  VII. 


§  I.  These  is,  as  has  been  fre- 
quently remarked  in  this  work,  a 
clasaification  oE  things,  which  is  in- 
separable from  the  fact  of  giving 
them  general  names.  Every  nome 
which  connotes  an  attribute,  divides, 
by  that  very  fact,  all  things  whatever 
into  two  dosses,  those  which  have 
the  attribute  and  those  which  have  it 
not ;  those  of  which  the  name  can  be 
predicated  and  those  of  which  it  can- 
not. And  the  division  thus  made  ia 
not  merely  a  division  of  such  things 
as  actually  exist,  or  are  known  tu 
exist,  but  at  all  such  as  may  hereafter 
be  discovered,  ond  even  of  all  which 
can  be  imi^ined. 

On  this  kind  of  Cksslflcation  we 
have  nothing  to  add  to  what  baa  pre- 
viously been  said.  The  Clasaiflcation 
which  requires  to  be  discussed  as  a 
separate  act  of  tbo  mind  is  altogether 
different.  In  the  one,  the  arrange- 
ment of  objects  in  groups,  and  distri- 
bution of  them  into  oompartments,  is 
a  mere  incidental  effect  consequent 
on  the  nse  of  names  given  for  another 
pnrpose,  namely,  that  of  simply  ex- 
pressing some  of  their  qualities.  In 
the  other,  the  arrangement  and  dis- 
tribution are  the  main  object,  and 
the  naming  is  secuudary  to,  and  pur- 
posely conforms  itself  to,  instead  of 
governing,  that  more  important  ope- 
-  ,tj.in. 

Classiiioation,  thus  regarded.  Is  a 
lotrivonce  for  the  best  possible  order- 
ing of  the  ideas  of  objects  in  our 
minds  ;  for  causing  the  ideas  to  ac- 
company or  Bucceed  one  asuAViex  \'«. 


siivh  a  v»y  ns  ihall  give  us  the 
KFt-iiUat  cuimunnd  over  our  kniiw- 
Mgo  alcevlf  aoqoired,  and  lead  most 
I  dlrodtlj'  to  ths  RcquiaiUon  of  more. 
The  general  problem  of  Chisaifi  cation, 
in  refsrenoe  to  thtma  piirpoees,  may 
be  Htated  M  fallow* :  To  provida  tliut 
thiaga  slioll  be  thought  of  in  luuli 
groups,  and  thoae  groiipB  in  such  an 
order,  as  will  beat  conduce  to  the  re- 
ititiinbranoe  and  to  tha  uBoertaimiicnt 
of  their  Iftwa. 

01»SBificatIoa  thus  considered  dif- 
fers from  dakatfi  cation  in  the  wider 
Mnse,  in  having  referenoe  to  real 
tibjecta  exclusively,  and  not  to  all 
that  an  imaginable  ;  its  object  bein([ 
tba  due  co^ordioation  in  our  minda  ij 
thoae  things  unly,  with  the  properties 
of  which  we  hava  actually  ouuaijioii  to 
inaka  ourselves  aoquainted.  But,  on 
the  other  liand,  it  eiiibraceB  all  really 
exiating  objecl«.  We  cannot  consti- 
tute an;  one  olaiig  properly,  except  in 
reference  to  a  ^oeral  diviaion  of  the 
whole  of  nature ;  we  cannot  deter- 
rnina  the  group  in  which  any  one  ob- 
jrct  can  moat  conveniently  be  placed, 
without  takuig  into  consideration  all 
-the  variotiea  of  eiiating  objacta,  all, 
at  least,  which  have  any  degree  of 
affinity  with  ib  No  one  family  of 
plants  (ir  animal*  could  luve  been 
tfttionally  conatltuted,  except  as  part 
of  a  systematic  artnngenieut  of  nit 
planta  or  onim^ ;  nor  could  auch  a 
general  arrsngeinent  hare  been  pro- 
perly made  without  first  detertniuing 
tlie  exact  place  oi  plantn  and  animals 
in  H  general  division  of  nature. 

g  a.  There  is  no  property  of  ob- 
jectB  which  may  not  be  taken,  if  we 

CiiSi  as  the  foundation  for  a  cIbbbI- 
tiuQ  or  mental  grouping  of  thoae 
objects  ;  and  In  our  first  attempts  we 
ore  likely  to  aelaet  for  that  purpose 

'properties  which  are  simple,  easily 
conceived,  and  perceptible  on  a  first 

-  vlow,  without  any  previous  procesa  ol 
thought.  Thus  Toumefort'a  artange- 
menl  of  planta  van  founded  on  the 
Bh4uie  and  divisions  of  the  corolla  ; 
iiiitf  that  which  is  cfinimi>ii)y  culled 


tiie  Linmeon  (though  Uniueua  b1»i 
Euggestod  another  and  moK  sdentilia 
arrangement]  was  grounded  cLieJly 
on  the  uuniber  of  the  stanwns  and 

But  theaa  ulaasiticaUonB,  which  an 
at  first  recommended  by  the  fodUt; 
they  a&cud  of  aacertaining  to  what 
clsBi  auy  individual  belongs,  ara  ad- 
dom  much  adapted  to  the  ends  of 
that  ClAsxiQcation  which  is  the  sub- 

Ect  of  our  preaent  remarltfl.  Tha 
inniean  arrangement  «inaweia  the 
purpose  of  making  ua  think  togethec 
of  all  those  kinds  of  planta  which 
poasesB  the  same  number  of  stamens 
and  pistils  ;  but  to  think  of  them  ia 
that  manner  ia  of  little  use,  since  wa 
seldom  have  anything  to  affirm  in 
common  of  the  plants  which  have  a 
given  number  of  stamens  and  pistils. 
If  plants  of  the  ohus  Fentanclria, 
order  Monogynlo,  agreed  in  anj  other 
properties,  the  habit  of  thinking  ' 
Bpoaking  of  the  plants  under  n  < 
man  deaignation  would  conduoe  to 
our  remembering  thoEo  common  pro- 
perties so  far  as  Uiey  were  ascert^ed, 
and  would  diapoije  us  to  be  on  tha 
look-out  fur  such  uf  them  aa  were  not 
yet  known.  But  since  this  is  not 
the  oaae,  the  only  purpose  of  thought 
which  the  Linmeon  clossilication 
servefl  is  that  of  causing  us  to  re* 
member,  better  tbau  we  should  other- 
wise have  done,  the  exact  number  of 
stamens  and  piatUs  of  every  spedes 
of  plants.  Now,  aa  this  property  ia 
of  little  importance  or  iutereat^  ha 
retuemberlng  it  with  auy  partiimlar 
accuracy  ia  of  no  moment.  And 
inasmuch  as,  by  habitually  thinking 
of  planta  in  those  groups  ws  ara  pre- 
vented from'  habitually  thinkiDg  of 
tbem  in  gniupa  which  hava  a  greater 
number  of  propertiea  in  couinum,  tha 
eHeat  of  such  a  daaeifioatiou,  when 
systematically  adhered  to,  upon  our 
liablts  of  thought,  must  be  regarded 
as  niiachievoUB. 

Tho  ends  of  scientific  claaaifioation 
are  beat  answered  wlien  the  objects 
ai'e  formed  into  groups  Tespeotiug 
wlilch   a  sTeater  number  of  ganend 
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jiropiaiti 


a  be  made,  and  those 
mportant,    thin 


'espeuting  utiy  otUtir 
groups  into  whtcti  the  Eoma  thinga 
coulii  ba  distributed.  The  properties, 
thereEore,  ocoordiii)!  to  which  objecta 
are  claisified  ehouldi  IC  puaiible,  be 
thoee  wbich  aiB  causes  of  maiij  Dther 
jiroportieB  ;  or,  at  any  rate,  which  are 
sure  uutrks  of  them.  Causen  are  pre- 
femble,  biitb  UB  being  the  Burest  and 
moat  direct  o[  nmrka,  and  as  being 
thuraaelveg  the  properties  on  which  it 
ia  of  moeb  use  tiiat  our  attention 
should  be  stroagly  fixed,  But  the 
property  which  is  the  cause  of  the 
chief  peculiarities  of  a  olasi  is  UU' 
foftnnittelj'  Beldam  fitted  to  lerva 
also  Bi  the  diagnoatic  of  tile  daw. 
Instead  of  the  cause,  we  must  gens' 
rallj  Mlect  some  of  it«  more  promi- 
nent effeots,  which  may  serve  ae 
maricB  of  the  other  effects  and  of  the 

A  classification  thuB  farmed  is  pro- 
perly udentilia  or  philosophical,  and 
is  commonly  called  a  NaCucal,  in 
contradiatinction  to  a  Teahoioal  or 
Artificial,  olBAsiiication  or  oirange- 
ment.  The  phrase  Natural  Olasaifi- 
cation  seems  must  peculiarly  appro- 
priate to  aucb  arrangenieuts  aa  corre- 
spond, in  the  groups  which  they  form, 
to  the  spentanEOUB  tendenciBS  of  the 
mind,  by  placing  toguthor  tbe  objects 
most  nmiloi  in  tiieir  general  aspect  i 
in  o[^Bition  to  those  technical  sya- 
tema  whiob,  arntngiog  things  ac- 
oording  to  their  a4(reemsnt  in  some 
(urcumstance  arbitrarily  selected,  often 
throw  into  the  same  group  object* 
which  in  the  general  aggregate  of 
their  properties  present  uo  cesran- 
l>lance,  and  into  (tiSerent  and  remote 
groups  others  which  hove  tho  clotust 
similarity.  It  i«  one  of  the  most 
valid  recommendations  of  any  clossi- 
fica^on  to  the  aharaoter  of  a  scientific 
one,  that  it  slitJl  be  a  natural  dassifi- 
catioD  in  thia  sense  also  ;  for  tbe  test 
iif  iti  Boientifio  character  ia  the  nmn- 
bor  and  importance  of  the  properties 
which  can  be  assorted  in  common  of 
all  nbjecta  indU'led  in  a  group  ;  and 


prnpertlefc  on  whidi  tba  general  aspect 
of  tlie  things  depends  are,  if  only  on 
that  ground,  important  as  well  ad,  in 
most  oases,  numerous.  But,  though 
a,  strong  reoonunenilation,   this  cir- 


since  the  most  obvious  properties  of 
thin^  may  be  of  trifling  importance 
compared  with  others  tliat  are  not 
obviiiUB.  I  have  seen  it  mentioned  US 
a  great  absurdity  in  the  Linniean 
daasification,  that  it  places  (which,  by 
the  way,  It  does  nal)  the  violet  by  tile 
side  of  the  oak  ;  it  certainly  dissevera 
natural  afhnities  and  bruigs  together 
things  quite  as  unlike  as  the  oak  and 
the  violet  are.  Bub  the  difference, 
apijareutly  so  wide,  whieb  renders  the 
juxtapositiou  of  those  two  vegetables 


now  if  we  made  it  our  study  to  adopt 
the  dassification  wfaidi  woold  involve 
tho  least  peril  of  similar  n^pnxht- 
mmCi,  we  should  return  to  tho  obsulcta 
division  into  trees,  ehruba,  and  herbs, 
whicli,  though  of  primary  importance 
with  regard  to  mere  general  aspiiat, 
yet  (compared  even  witli  so  petty  and 
unobvious  a  distinction  aa  that  into 
diootyledons  and  mooucotyledona)  an- 
swers to  BO  few  difEorenoea  in  the 
other  properties  of  plants,  that  a 
dusaification  founded  on  it  (indepen- 
dently of  the  indistinctness  of  the 
lines  of  Jeniarcation}  would  be  as 
completely  artificial  and  teohnicol  as 

Our  natural  groups,  therefore,  mnst 
often  be  founded  not  on  the  obvious, 
but  on  thu  unubviuDS  properties  of 
things,  when  these  are  i^  greater 
importance,  But  in  suoh  cnaea  it  is 
essential  that  there  shauli  be  some 
other  property  or  set  of  propertiaa, 
mare  r«adily  recognisable  by  thu  oI>- 
aerver,  which  oo-eiust  with,  and  may 
be  received  as  marks  of,  the  properties 
wbich  are  the  real  groundwork  of  the 
claaeiEcHtion.  A  natural  arrange- 
ment, for  example,  of  animals,  must 
be  founded  in  the  mftiQ  on  their 
internal  structure,  but  (as  M.  Oninto 
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remarltsj  it  wmild  he  ftbmird  that  we 
Khoiild  not  be  fthle  tn  iletermine  the 
goniu  and  species  of  an  aaiiDol  with- 
out tint  killing  it  On  this  gronnd, 
the  preferenoe,  unnng  zoologicaJ  claa- 
eilicatiunB,  ui  prubniity  dim  to  that  of 
M.  de  Blainville,  founded  on  the  dif- 
ferences in  the  eiternal  integuments  ; 
differences  which  correspond  much 
more  accurately  than  might  be  sup- 
posed to  the  really  impurtsnt  varieties, 
both  in  the  other  parts  of  the  strac- 
ttice,  and  in  the  habita  and  history  af 
the  animalt. 

This  shows,  moro  strongly  than 
ever,  how  extensive  a  knowledge  of 
the  properties  of  objects  is  necessary 
for  making  a  (;ood  clans  ification  of 
them.  And  as  it  is  one  of  the  uses  of 
such  a  chusifi cation  ttiat  by  drawing 
attention  to  the  properties  on  which 
it  is  foundLKi,  and  which,  if  the  ohurai- 
fication  be  good,  are  marks  of  many 
others,  it  facilitates  the  discovery  of 
those  others  ;  we  see  in  what  manner 
our  knowledge  of  things,  and  our 
ctassi6cation  of  them,  tend  mutually 
and  indefinitely  to  the  improvement 
of  each  other. 

We  Enid  just  now  that  the  classlG- 
cation  nf  objocta  should  follow  those 
of  their  properties  which  indicate  nob 
only  the  most  nraneroiiK,  but  also  the 
most  important  peculiaritien.  Wliat 
is  here  meant  by  importance  ?  It  ho£ 
reference  to  the  particular  end  in 
view ;  and  the  same  objects,  there* 
fare,  may  admit  with  propriety  of 
several  different  clasaifieations.  Each 
science  or  art  forms  its  classiHcation 
of  things  according  to  the  properties 
which  fatlwithin  its  special  cognisance, 
ornf  which  it  must  take  account  in 
order  to  accomplish  its  peculiar  prac- 
tical end'  A  farmer  does  not  di  vide 
plants,  like  a  botaniBt,  info  dicotyle- 
donous and  roonocotyledoQouB,  but 
into  useful  plants  and  weeds.  A 
geologist  divides  fosMla,  not  like  e, 
Eoologist,  into  families  corresponding 
to  those  of  living  species,  but  into 
fossils  of  the  paleozoic,  mesomic,  and 
tertiary  peiioda,  abuve  the  coal  and 
below  the  coal,  &c.      Whales  are  or 


are  not  (ish,  according  to  the  put^ 
for  which  we  are  considering  them. 
"  If  we  are  >ipeaking  of  the  internal 
atnictiire  and  physiology  of  the  ai  ' 
mal,  we  must  not  coll  them  Ssh  ;  I 
in  these  respects  they  deviate  widely 
from  fishes  :  they  have  warm  blno)^ 
and  produce  and  suckle  their  yonng 
as  land  quadrupeds  do.  But  this 
would  not  prevent  our  epeakin^ 
the  whale  Jiihery,  and  calling  sach 
animals  ^h  ou  all  occasions  connected 
with  this  euipWytnent ;  for  the  rela- 
tions thus  arismg  depend  upon  the  ani- 
mal's living  in  the  water,  and  being 
caught  in  a  manner  similar  to  other 
fishes.  A  plea  that  human  laws  which 
mention  tiah  do  not  apply  to  whales, 
would  be  rejected  at  once  by  an  i 
telligent  judge."* 

These  different  clasnilications  a 
all  good  for  the  purposes  of  their  ov 
particular  departments  of  knowledge 
or  practice.  But  when  we  are  study- 
ins;  objects  not  for  any  speeiaJ  practi- 
cal end,  but  for  the  salce  of  extending 
onr  knowledge  of  the  whole  of  their 
properties  and  relations,  we  mnat  con- 
sider as  the  most  important  attributes 
those  which  contribute  most,  either  by 
themselves  or  by  their  effects,  to 
der  the  things  like  one  another, 
unlike  other  things ;  which  give  tu 
the  class  composed  of  them  4he  matt 
mai'ked  individuality ;  which  fill,  aa 
it  were,  the  largest  spaoe  in  their 
existence,  and  would  nunt  imprvsa 
the  attention  of  a  spectator  who  knew 
all  their  properties  but  wad  not  ^ed- 
ally  interested  in  any-  Glasses  formed 
on  this  principle  may  be  called,  in 
u  more  emplmtic  manner  than  any 
others,  natural  grouis. 

§  3.  On  the  subject  of  these  gtoupB 
Dr.    Whewell  lays  down    a   theoA-, 
grounded    on    an    important    truth, 
which,  be  bos,  in  some  respects,  c 
presBed   and    illustrated   very   feli 
toosty,  but  also,  as  it  appears  to  n 
with   some   admixture    of    error, 
will  be  advantageous,  for  both  th( 
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"  Natural  gronpg,"  according' tn  this 
theory,*  are  "given  by  Type,  not  by 
DefinitioD."  And  thia  cuDsideration 
accounts  for  tliat  "induEniteneia  SJid 
indecisioQ  which  we  frequently  find 
in  the  deacriptiona  of  auch  groapa,  and 
which  lauat  appear  so  Htrange  and  in- 
cuiiBistent  to  any  one  who  doea  not 
Buppoae  these  deucriptiona  to  OMume 
any  deeper  ground  of  ounuection  than 
an  arbitrary  ohoioe  of  the  botanist. 
Thus  in  the  tnniily  of  the  nwe-tree, 
we  are  told  that  the  oi^tn  are  very 
tiirdji  erect,  the  atiffmala  uiuufij/  simp)  e. 
U£  wliat  use,  it  might  be  asked,  can 
Buch  louee  ikccounta  bet  To  wtilch 
the  answer  is,  that  they  are  nnt  ia- 
nerted  in  order  to  diatinguieh  the 
species,  but  in  order  to  deacribe  the 
family,  and  the  total  relations  of  tlie 
ovules  and  the  atigmata  of  the  family 
are  better  known  by  this  general  state- 
ment.  A  dmilar  obserTation  may  be 
made  with  regard  to  the  Anomaliea 
of  each  group,  which  occur  bo  com- 
monly, that  I)r.  Lindley,  in  bis  In- 
tndaction  to  the  NaUiral  Syilaa  of 
Botany,  makes  the  '  Anomalies '  an 
article  in  each  family.  Thus,  part  of 
the  character  of  the  Kosacoffl  is,  that 
they  have  alternate  ilipulate  leaves, 
and  that  the  alliainen  is  obliterated; 
but  yet  in  Loiaea,  one  of  the  genem 
of  this  family,  the  atipulie  are  atictU 
and  the  oibnmeD  inprcient  in  anothei 
Iteillia.  This  impliea,  aa  WB  have 
already  Been,  that  the  artiiioial  char- 
acter {or  diagnotii,  aa  Mr.  Lindley 
calls  it)  ia  imperfecL  It  is,  though 
very  nearly,  yet  not  exactly,  coiumen- 
Hiirate  wiUi  the  natural  group;  and 
hence  in  certain  cosbb  this  character 
is  made  to  yield  to  the  general  weight 
of  natural  afGnitiea. 

"These  views, — of  classes  deter- 
mined by  characteiB  which  cannot 
expresaed  in  worda,— of  proposjtit 
which  state,  not  what  happens  in 
caaes,  but  only  uaually, — of  partii 
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lata  which  are  included  in  a  claw^ 
though  they  transgress  the  definition 
of  it,  may  probably  surprise  the  reader. 
They  are  so  contrary  to  many  of  the 
received  opinions  respecting  the  use 
oE  definitions  and  the  nature  of  scien- 
tific propoeitlona,  that  they  will  pro- 
bably appear  to  many  persons  highly 
illogical  and  tinphiloFtophical.  But  a 
disposition  to  such  a  judgment  arises 
in  a  great  roeasui*  from  thia,  that 
the  matliematical  and  luathematico- 
physica!  sciences  have,  in  a  great  de- 
gree, determined  men's  views  oE  the 
general  nature  and  form  of  soientifio 
truth,  while  Natural  Histnry  has  not 
yet  hod  time  or  opportunity  to  exert 
Its  due  infiuence  upon  the  current 
habits  of  philosophising.  The  appa- 
rent indefiniteneBB  and  inconaiatency 
of  the  classifications  and  definitions 
of  Natural  History  belongs,  in  a  far 
higher  degree,  to  all  other  except 
mathematical  speculations ;  and  the 
modes  in  which  approximations  to 
exact  distinctions  and  genera)  truths 
have  heeh  made  in  Natural  Histoiy 
may  be  worthy  oiir  attention,  even 
for  the  light  they  throw  upon  the  best 
modes  of  pursuing  tnith  of  all  kinds, 

"  Though  in  a  Natural  group  of 
objects  a  definition  can  no  longer  be 
of  any  use  aa  a  r^ulative  principle, 
olassea  are  not  therefore  lettquitelooae, 
without  any  certain  standard  or  guide. 
The  class  is  steadily  fixed,  though 
not  precisely  limited;  it  is  given, 
though  not  circumscribed ;  it  is  de- 
termined, not  by  a  bonndary  line 
without,  but  by  a  central  point  with- 
in ;  not  by  what  it  strictly  exolndex, 
but  by  what  it  eminently  includes  ; 
by  an  example,  not  by  a  precept ;  In 
short,  instead  of  a  Definition,  we  have 
a  Type  tor  our  director. 

"A  Type  is  au  example  oE  any 
class,  for  instance  a  species  of  a  genus, 
which  is  considered  aa  eminently  poa- 
aeesing  the  charaoter  of  the  class.  All 
the  species  which  have  a  greater 
affinity  with  this  type-species  than 
with  any  nthers  form  the  genus,  and 
are  arrangi^d  about  it,  deviating;  from 
it  in  various  directions  and  diSt.'wvf. 
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degreee.  Thus  a  genni  may  eonnigt 
oi  several  aiieoiei  wbiah  approach 
very  near  the  typa,  and  of  whioh  the 
oImid  to  a  plaoe  with  it  is  obvloiu ; 
while  there  raay  be  other  BpecJeB 
Tvhioli  straggle  farther  from  this  oeli- 
ti>l  Icnttt,  and  which  yet  are  dearly 
more  connuDted  with  it  than  with  any 
other.  And  even  if  there  ahuuld  be 
Bome  ipeeiea  of  which  tbe  plaoe  i» 
dubiuuB,  and  whieh  appear  tu  be 
eq^ually  bound  to  two  generia  tvp^ 
it  is  BOGUy  »sen  that  thia  would  not 
deatmy  the  reality  of  the  ((Buerio 
group*,  any  mors  than  the  ecattered 
trees  of  the  intervening  plain  prevent 
DQF  Hpeaking  intelligibly  of  the  die- 
tiiiet  foresta  uf  two  separate  hills. 

"The  lypB-apedes  of  every  genus, 
the  type-genuB  of  every  family,  ia, 
then,  one  whioh  poeseaae^  all  the  oha- 
■'acten  and  properties  of  the  genua 


1  proi 

The  type  of  tha  Rose  family  has  al- 
ternate stipulate  leaves,  wants  the 
albumen,  dob  the  ovules  not  erect, 
has  the  stigmata  simple  ;  and  besides 
these  features,  which  distinguish  it 
from  the  eiceptiona  or  varieties  of  its 
□laos,  it  has  the  foatores  which  make 
it  prominent  ia  Its  doss.  It  is  one 
vS  those  which  poasesa  clearly  sevor^ 
leading  attributes ;  and  thus,  though 
we  cannot  any  of  any  one  genua  that 
it  Htust  bs  the  type  of  the  family,  or 
of  any  one  species  that  it  tiiud  be  tbe 
type  of  the  genus,  we  are  still  not 
wholly  to  eeelt ;  the  type  must  be 
"  oonneoted  by  many  affinities  with 
most  of  the  others  of  It*  group ;  it 
must  be  near  the  centre  of  tbe  crowd, 
aud  not  one  of  the  stragglers." 

Id  this  passage  (the  latter  part  of 
whiobespedally  I  cannot  help  noticing 
as  an  admimble  example  of  philo- 
Bophio  Btyle)  Dr.  Whewell  has  stated 
veiy  clearly  and  forcibly,  but  (I  think) 
ivithout  making  nil  necessary  distinc- 
tions, one  of  the  principles  id  a  Natu- 
ral GlaanScation.  What  this  principle 
is,  «4iat  are  Its  limits,  and  in  what 
manner  he  seems  to  Die  to  have  over- 
stepped them,  will  appear  when  we 
have  laid  dmin  nncthur  nile  of  Natii- 


g  4.  The  reader  Is  bv  this  tins  I 
familiar  with  the  general  tmth  (wUch  1 
I  restate  to  often  on  account  of  tha  | 
great  confusion  in  which  it  Is 
monly  Involved)  that  there  i 
nature  distinctions  of  Kind ;  distinc- 
Idons  not  consiating  in  a  given  num- 
ber of  definite  properties  phif  the 
effeuts  whioh  follow  from  thoas  pro- 
perties, but  running  throi^h  Aa 
whole  nature,  through  the  attribute*' 
generally  of  the  things  so  diitlfl- 
guished.  Our  knowledge  of  tbspni- 
pertles  of  a  kind  la  never  oomptete. 
We  are  always  discovering,  and  ex- 
pecting to  discover,  new  ones.  Where 
the  distinction  between  two  olasaosof 
things  ia  not  one  of  Kind,  we  expect 
to  find  their  properties  alilre,  except 
where  there  is  some  reason  for  thmr 
being  different.  On  the  contrary, 
when  the  distinction  is  in  Kind,  wp 
ex]HjoC  tu  find  the  properties  different 
unless  thero  be  some  cause  for  their 
being  the  same.  All  knowledge  of  » 
Kind  must  be  obtained  by  observatioii' 
and  experiment  upon  the  Kind  itself  j 
no  inference  respecting  its  propertlesi 
from  tbe  prapertieti  of  things  not  eon- 
neoted  with  it  by  Kind  goes  fol  tnoFB 
than  the  sort  of  presumption  uauaHy 
oharaoterised  as  an  analogy,  andgeme-' 
rally  in  one  of  Its  fainter  degrees. 

Hinoe  the  common  properties  of  a 
true  Kind,  and  consequenuy  the  EeniS' 
ral  assertions  which  can  be  made  tS' 
f!pecting  it,  or  which  are  certain  to  b« 
mads  hereafter  as  our  knowledge  ex- 
tends, are  Indefinite  and  inexhanstSile;' 
and  since  the  very  first  prinoipla  of  na- 
tural classiGcatloa  isthat  of  f OTmiogtha 
classes  su  that  the  objects  composing 
each  may  have  the  greatest  numbar 
of  properties  in  common ;  thi»  prin-' 
ciple  prescribes  that  every  sudi  bIhv- 
fioation  shall  recognise  and  adopt  JDtO' 
itself  all  distinctions  of  Kind  whioh.' 
exist  among  the  objects  it 
to  ulasajfy.  To  pass  over 
tiuctions  of  Kind,  and  fiub*ti 
nite  distinctions,  wliicli,  Ihisv 
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sijurablo  tliej  rnny  be,  do  not  point  to 
iilteriiir  unknawn  differeuoei,  would 
be  to  lepl&cs  cUsaeB  witb  more  by 
olosaes  with  fewer  attributes  ID  mm- 
luoQ,  and  would  be  EubferEiva  of  tha 
Natoial  Mettiud  of  Clusiflcatioii. 

Aucordinglj  all  natural  urantre- 
meuta,  whether  the  reality  of  the  iUb- 
tinotion  of  Kiodi  was  felt  or  not  by 
their  fcwuers,  hftvu  been  led,  by  the 
mere  purauit  of  thoir  own  proper  end, 
to  oooform  themaelvea  to  the  distinu* 
tioiu  of  Kind,  >o  far  aa  these  hod  be«n 
ascertained  at  thu  time.  The  Speuiea 
of  Plants  are  not  onlyreal  Kinds,  but 
are  probably,  all  of  them,  real  lowest 
Kinds,  injiiaa  ipeeitt;  which,  if  we 
were  to  aubdivido,  aa  of  coutse  it  is 


:>  do,  i 


the  subdivision  would  necesaarily  ba 
Founded  on  definUt  distinctions,  not 
pointing'  (apart  from  what  may  be 
known  of  their  causea  or  effects)  to 
any  difforence  beyond  theinselteB. 

In  M  far  na  a  natural  alafluifieation 
is  grounded  on  real  Kinds,  its  groups 
are  certainly  nut  conventional ;  it  is 
perfeotly  true  that  tbej  do  not  depend 
upon  an  arbitrary  choice  of  the  natu- 
ralirt.  But  it  does  not  fallow,  nor,  I 
conceiTe,  is  it  true,  that  theu  clasaea 
are  determined  by  a  type,  and  not  by 
aharactenL  Tu  deterjuine  them  by  a 
type  would  be  as  sure  a  way  of  misamg 
the  Kind,  a«  II  we  were  to  select  a  set 
of  oharaoters  arbitrarily.  They  ore 
determined  by  characteTB,  but  these 
are  not  arbitrary.  Tha  problem  is, 
to  find  a  few  definite  characters  which 
point  to  the  multitude  of  indefinita 
ones.  Kinds  are  Qlaisea  between 
wldoh  thero  is  an  impnsaable  barrier ; 
and  what  we  have  to  seek  is,  marks 
whereby  we  may  determine  on  which 
side  of  the  barrier  an  object  takes  its 
place.  The  characters  which  will  best 
.do  thin  should  be  ehoscn  t  if  they  are 
also  important  in  theuuelvcH,  lu  much 
the  better.  When  wa  have  selected 
the  cliaracte™,  we  pared  ont  the  ob- 
jects according  to  those  characters, 
and  nrit,  I  conceive,  according  to  re- 
eeuibiouce  to  a  type.  We  do  not  cam- 
pule  tlia  species  Ranunculus  acris  o( 


all  plants  which  ixuiv  n  RatieFuotory. 
degree  of  resetiiblanue  to  a  model 
buttercup,  but  of  those  which  poseess 
certain  ohataotors  Belecteii  as  marks 
by  which  we  might  recognise  the  pos- 
sibility of  a  oomraon  parentage  |  and 
the  enumeration  of  those  characters 
is  the  definitiDn  of  the  spegies, 

The  question  next  arises,  whether, 
aa  bU  Kinds  inuet  have  a  plaee  among 
the  ohuiBeB,  BO  all  the  oltisaea  in  a  na-. 
tupal  arrangement  must  be  KindeT 
And  to  this  I  answer,  Certainly  nut. 
The  dietinctiuns  of  Kinds  are  not 
numeroua  enough  to  make  up  t!ie 
whole  of  a  classtScaticn.  Very  few 
of  the  genera  of  plants,  or  even  of  the 
fainihes,  ean  be  pronounced  with  cer- 
tainty io  ba  Kinds.  The  great  dis- 
tinctiona  of  Vosaular  uid  Cellular, 
Dicotyledonous  or  Enogenous  and 
Monoootyledenoua  or  Endogenoua 
plants,  are  perhaps  differences  of 
kind  ;  the  linee  of  demaroatiou  which 
divide  those  classes  seem  (though 
uvifu  on  this  I  would  not  pronounce 
positively)  to  go  through  the  whole 
nature  of  the  planto.     But  the  differ 
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a  family,  usually  have 
only  a  limited  number  oi  cnaractcrit 
A  Rose  does  not  seem  to  diff  r  [r  lu 
a  Bubua,  or  the  UmbtlUfcra-  fn  m 
the  Ranunoulaces,  in  m  ic-h  rl"H  than 
the  characters  botaniuilly  assigned  to 
those  genera  or  those  families.  Un< 
enumerated  differences  certainly  da 
exist  in  some  cases  ;  there  aia  funiliea 
of  plants  which  have  peculiarities  oC 
chemical  composition,  or  yield  proi 
ducts  having  peculiar  effects  on  tha 
animal  economy.  Tha  Crucifem  and 
Fungi  contain  an  nnuaiiol  proportion 
of  nitrogen ;  the  Labiatoe  are  the  chief 
sources  of  easential  oils,  the  SoloneEU 
are  very  commonly  narcoUo,  tc  In 
these  and  simitar  cases  th^re  are  pos- 
sibly distinctions  of  Kind ;  but  it  U 
by  no  means  indispensable  thnt  Ihers 
should  be.  Genera  and  Familiej  tnny 
be  eminently  natural,  though  mBrke.1 

limited    in   number,    provided    tliosa 
piupcrtiea    arc    JinporCaiit,    iinil    tiiQ 
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ibJTeta  otitiuned  in  e&cfa  K^ntu  or 
fttniily  renemble  each  other  Bum  than 
tbey  resemble  anything  which  ia  ex- 
cluded from  the  genua  or  funily. 

After  thu  fflCognitioD  and  defini' 
tinn,  then,  ..f  the  infiuKt  tj^Ut,  the 
neit  Ktep  i»  to  strstige  thoae  itifimix 
ipfcia  into  larger  groupa :  making 
tbeie  group*  correKpond  to  Kindg 
wherever  it  i»  possible,  but  in  most 
cases  without  any  such  guidancv. 
And  in  doing  this  it  i>  true  that  we 
are  naturally  and  properly  guided,  in 
most  cases  at  least,  by  resemblance 
to  a  Ipfpe.  We  form  our  groups  nnind 
certain  aelected  Kinds,  each  uf  which 
nerves  a«  a  sort  of  exemplar  of  ita 
group.  But  though  the  groups  are 
suggested  by  types,  I  cannot  think 
that  a  group  when  formed  ia  dtttr- 
mintd  by  the  type  ;  that  in  deciding 
whether  a  species  belongs  to  a  group, 
a  reference  is  made  to  the  type,  and 
not  to  the  characters ;  that  the  cliar- 
solers  "csnnotbe  expressed  in  words." 
Thiji  Msertion  ia  inconsistent  with  Dr, 
Whewell's  own  statement  of  the  fun- 
damental principle  of  classlfi  cation, 
namely,  that  "general  ossertiousshBll 
be  poaaibte."  If  the  class  did  uot 
posseaa  any  charactetB  in  common, 
what  general  luaertions  would  be  po«- 
»ible  respecting  it!  Except  tho.t  they 
all  rosemblu  uach  other  mare  than 
they  reaemble  anything  else,  nothing 
whatever  could  lie  predicated  of  tht 

The  truth  Is,  on  the  contrary,  that 
every  genus  or  family  ia  framed  with 
distinct  reference  to  certain  characters, 
and  ii  composed,  first  and  principally, 
of  speoius  whioh  agree  in  jiuseeiuing 
nil  those  cbaracters.  To  these  are 
added,  as  a  sort  oC  appendix,  such 
other  species,  generally  in  small  num- 
ber,  as  possess  nmrlg  all  the  properties 
■elected ;  wnntthg  some  of  them  one 
property,  some  another,  and  which, 
while  they  agree  with  the  rest  almtat 
tl«  much  as  they  agree  with  one  an- 
other, do  not  resemble  in  an  equal 
degree  any  otlier  group.  Our  con 
cepLiuii  of  the  class  continues  to  l> 
grounded  on  the  characl^is)  lUitl  tli 


clan  mif  hi  be  defined,  those  thiags 
which  rUher  possess  that  set  of  char- 
acten,  or  reaemble  the  tMngB  that 
do  so,  more  than  they  retemLJc  any- 
thing else. 

And  this  resemblance  itself  ia  not, 
like  resemblance  between  simple  sen- 
sations and  nltdmabe  fact,  unsoscep- 
tible  of  analyaia.  Even  the  inferior 
d^ree  of  resemblance  ia  created  by 
the  possesion  of  common  characters. 
Whatever  resembles  the  genua  Rose 
more  than  it  resembles  any  other 
genus,  does  so  because  it  posseisea 
a  greater  niunber  of  the  characten 
of  that  genua  than  of  the  characteia 
of  any  other  genoa.  Nor  can  theiB 
be  any  real  ditficutty  in  representing, 
by  an  enumeratiou  of  charocten,  the 
nature  and  degree  of  the  resemblance 
which  ia  strictly  aaffioient  to  include 
any  object  in  the  class.  There  ant 
always  some  propertiea  common  to' 
all  things  which  ate  included.  Othen 
there  often  are,  to  which  Boms  ttungs, 
which  are  nevertheless  included,  kca 
exceptions.     But  the  objects  whidi 


culara  must  be  made  up  for  in  others. 
The  doss,  therefore,  ia  constitoted  hy 
the  possession  of  all  the  charsctera 
which  are  universal,  and  mott  of  those 
which  admit  of  exceptions.  If  a  plant 
had  the  ovules  erect,  the  sbigmatB 
divided,  possessed  the  albumen,  and 
waa  without  stipules,  it  possibly  wui^ 
'    be  olaased  among  "" "   " 


Uut  il 


than  one  of  these  characters,  and  not 
be  excluded.  The  enda  of  a  adentiGo 
classification  are  better  answered  bj 
incluiiing  it  Since  it  agrees  bo  nearlj 
in  itfl  known  pmperties  with  the  sum 
of  the  cbaiuct^ra  of  the  class,  it  ia 
likely  to  resemble  that  claaa  mors, 
than  any  other  in  those  of  its  pro- 
perties which  are  still  undiscovered. 

Not  only,  therefore,  are  natural  ■ 
groups,  no  less  than  any  artificial 
classes,  determined  by  charaotcfs ; , 
they  are  emstitutcd  In  coiitempUtiaa  i 
of,  Hiid  by  ti'iiiuu  uf,  chatactpfa.      tut 
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it  ia  in  contempUtian  not  nf  thtme 
charactHra  oniy  which  ftre  ri|[oniiiBly 
common  to  all  the  objects  included 
ill  the  group,  but  of  tbe  entire  body 
of  cliiu^cteri,  nil  of  which  ore  found 
in  moat  of  thaw  objects,  and  moat  of 
them  in  alL  And  henca  our  coiicep. 
tion  uf  the  cloea,  tlie  inuige  in  our 
minds  which  is  representative  of  it, 
ig  that  of  a  specuneu  complete  in 
all  the  characters ;  miMt  naturally  a 
apecimen  which,  by  poaaesaing  them 
nJI  in  tbe  greatest  degree  in  which 
they  are  ever  found,  is  the  best  fitted 
to  exhibit  clearly,  and  in  a  marked 
manner,  what  they  are.  It  Is  by  a 
mental  reference  to  this  atandard, 
not  instead  of,  but  in  illustration  of, 
tlie  definition  of  the  class,  that  we 
usually  and  advantageonsiy  dctenniDe 
whether  any  individual  or  species 
belcnga  to  the   class  '       '     ' 


this,  OS  it  ae 


is  the  at 


of  truth  contained  in  the  doctrine  of 
Typea. 

We  shall  see  presently  that  where 
the  clBsaiticfltion  is  made  for  the  ex- 
press purpuae  of  a  special  inductive 
iiH|Uity,  it  ia  not  optional,  but  neces- 
sar;  for  fulfilling  the  conditions  of  a 
correct  Inductive  Method,  that  we 
sliould  establish  a  type-specaes  or 
genus,  namely,  the  one  which  exhibits 
in  tiie  must  eminent  degree  the  par- 
tionlar  phenomenon  under  investiga- 
tion. Bnt  of  thifl  hereaFter,  It  re- 
iiinina,  for  completing  the  theory  of 
mttural  i^rou^,  that  a  fe 
tihuuld  be  said  on  the  prii 
the  nomenclature  adapted  ti 

S  5-  A  Nob 


:    liavt 


!   the 


names  of  Kinds.  Tliese  names,  like 
other  class-names,  ore  defined  by  thi 
i:uumeration  uf  the  ciiaracters  distinc 
tive  of  the  class.  The  only  merit 
which  a  set  of  names  can  have  beyond 
this,  is  to  convey,  by  the  mode  of 
their  conatructioQ,  aa  much  informa- 
tion ns  possible,  ou  that  a  person  whu 
knows  the  thing  may  reoaive  all  the 
lee  which  the  nauie  can  givt 
iiibtriin;  ivh»t  he  knowf,  whilt 


he  wlio  knows  it  not  may  recelvt 
much  knowledge  respecting  it  OS 
case  admits  of  by  merely  being  told 
its  name. 

There  are  two  modes  oF  giving  to 
the  name  uf  a  Kind  this  sort  of  signi- 
ficance. The  beat,  but  which  iintor- 
t\inately  is  seldom  practicable,  la  when 
the  word  can  be  auuie  to  indicate, 
by  its  formation,  the  very  pruperties 
which  it  is  designed  to  connote.  The 
niune  of  a  Kind  does  nut,  of  course, 
connote  all  the  properties  ol  the  Kind, 
since  these  are  inexhaustible^  but  soch 
of  them  as  ore  suffident  to  diatinguiah 
it ;  such  ns  are  sure  marks  of  aU  the 
r*Ht.  Now,  it  is  very  rarely  that  one 
pmperty,  or  even  any  two  or  three 
properties,  can  answer  this  jmrpose. 
To  distinguish  the  common  daisy  from 
all  other  species  oE  plants  would  re- 
quire the  specification  uf  many  ehar- 
acters.  And  a  name  Cannot,  without 
beinc  too  cumbroUH  fur  use,  give 
I,  by  its  etymology  or  mode 


re  than 


small  number  of  these.  The  possi- 
bility, therefore,  uf  an  ideally  perfect 
Nomenclature  is  probably  confined  to 
the  one  case  hi  which  we  ore  happily 
in  puaaession  of  something  approach- 
ing to  it— the  Nonienolatnre  of  Ele- 
mentary Cheiuistry.  The  substances, 
whether  simple  or  compound,  with 
wliich  chemistry  is  uonversont,  ore 
Kinds,  and,  as  such,  the  properties 
which  distinguish  each  of  them  from 
tlie  rest  are  innumerable  ;  but  in  the 
case  of  compoond  substances  (tlie 
simple  ones  are  not  numerous  enough 
to  require  a  aysteinatic  nomenclature) 
there  is  one  property,  the  chemical 
composition,  which  is  sf  itself  sulG- 
cieiit  to  distingnish  the  Kind,  and 
is  (with  certain  reservations  not  yet 
thorouKhly  understood)  a  sure  mark 
of  all  Uie  other  properties  of  the  com- 
pound. All  that  was  needful,  there- 
fore, was  to  make  the  name  of  every 
ecimpound  express  on  the  first  hearing 
its  chemical  cumpuaition  ;  that  ia,  tii 
form  the  name  of  the  compound  in 

of  the  aiuqilc  aiili,-.tuuce3  which  enter 


ATA 
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iiitn  tt  M  ainnentii.  Thin  ww  done, 
iiKwl  akilTull;  and  succoarnlly  by  the 
Kraniih  ahaDiuU,  tlimijjh  their  Domen- 

vlatunt  hM  beoomo  iniulojuaM  to  the 
Donvoniant  oxpreHlon  of  tbo  very  cam- 
pllMted  eaaijxiundi  now  known  (o 
rhnniiti.  Tbe  only  thing  1e(t  unex- 
IirMwed  by  them  was  the  uxaot  pro- 
imKloii  ill  whieh  the  elementa  were 
(tumfaiilvd ;  >nd  even  thia,  ainca  the 
otHbllibment  o1  tha  atomio  thenry,  it 
liiwbwni  [ound  poMiibIa  toexprewhy  a 
iJinpls  Bdaptation  of  their  phnurulugy. 
But  wboro  tha  ohaiaotora  which 
iiiurt  be  takall  into  ooiuideration,  in 
iirder    nuffldenCly  to    designate  the 


Kill.] 


»>Uai 


niOuil  in  tbo  ditiivation  nf  the 
nnil  whore  no  ime  of  them  ie  of  anoh 
]iro|ioniivmnt  itnportsnce  M  to  justify 
iu  being  ainglod  nut  to  be  ao  Indi- 
civtvd,  wo  may  avnil  ouraelvM  nl  » 
■iilutidlniy  resource.  Though  we  cnn- 
iiitt  iiiilicatQ  the  distinctive  prapeTtlea 
ut  Lliu  Kind,  we  may  iodinaliH  ita 
nutniBt  uutnral  afllnltleii,  by  Inoor- 
IHiratinc!  into  iti  name  the  nAnie  of 
tliu  pniximats  natural  gT«ul>  of  which 
it  la  ouu  of  tha  apaciea.  On  this 
|.rinr.l|.1e  ia  toluiiled  the  ndminible 
iiiuHry  nomenaliiturB  ot  botany  ajid 
aoulugy.  In  tbia  nomrn'.'Uture  tbe 
luune  of  every  apeoiaB  oonaiita  of  the 
name  of  the  genus,  or  natural  group 
nait  abnva  it,  with  a  word  added  to 
dlstlngMiahthepiirtieiilarspedtia.  The 
lH>t  |>irtii>n  of  the  oiiiiipuunii  name  ii 
(oiuvtimea  taken  from  *i>Die  one  of  the 
ivculiaritiee  in  which  that  spedea 
liiffen  from  otben  of  tbe  gvnos  i  u 
elcniatU  imtfT^it.  PolutilU  KOd, 
Viula  fMfuitn*,  Aitemieia  rulgarU; 

hltturlml  lUkWn^  ■•  NarcicnH  mli- 
rw^  l>MuttUla  tPrmmtilla  (It  "     " 


DaCaaJoUe  wa»  lb  ftn*  Jiaeia»Trar)  ; 

(VKXMitMaal.  ■■  TUmbI  la«Hfa*>r^ 
RMwrntatoHU**  it  leaf  Uttk«i>ih 
tMtmt^  wMth  rfate  ttaMeead,  or. 
•t  tt  h  canity  «*IM,  tbe  tpedfie 


name,  could  at  mmt  expraiu,   Indu- 

tban  a  very  BmaU  portion  of  the  acm- 
nutation  of  tlie  tami.  But  by  atlding' 
to  thie  the  name  of  tlie  dipeHor  gMUu, 
we  may  maiie  tbe  bert  unenda  We 
can  for  the  iinpowiibQlty  of  eo  onn- 
triviiig  the  name  im  to  eipreaa  all  the 
diatincti™  cbaractera  of  the  Kind. 
We  Diike  it,  at  all  events,  etpr«m  as 
iimny  of  thoiie  cburactan 


n  thoM  ooniinon  characteni  ua  to 
or  so  little  familiar  a*  to 
further   eitunaion    Of   iho 
roe,  weinfght,  imtead  of  a 
binary,  adopt  a  ternary  uoueuolature, 
employing  not  onl^  the  name  uf  tha 


.,  but 


not  only  tl 
that  ot  tl. 


group  in  order  ot  generality  lUwve  the 
geniu,  commonly  called  the  Family. 
Thia  was  done  In  tha  minsralogjoal 
nomenolature  proposed  by  Profeaaor 
Slohe.  '"The  nauiea  framed  bj  biin 
were  nut  composed  of  two,  but  of 
tbri:e  eUmcnta,  designating  reapee- 
tlveiy  the  Spudea,  the  Oenus,  and  tlio 
Order ;  thus  he  has  auch  apeoiea  aa 
Moiihohalral  Zone  Baloide,  Oftahtd- 
ral  ^ii'ir  Halitidr,  Priimatie  Hat 
Baryir."  *  The  binary  et 
howerer,  has  been  Found  t 
botany  and  roolugy.  the  only  i 
in  which  -■-=-  -  -■  -^^ 
hllhertub- 


B«udes  tbe  advantage  wtiidi  thai 
|>rind[Jc  ot  nomenclatoTe  furm^mt*, 
la  giving  to  the  mmea  ot  apttita  tk 
greatest  quantity  of  iudependiait  ag- 

nificaoce  whidi  the  dr lalaiiiaB  tt 

tbe  ca«  admit  ot,  it  annvn  tbe  far- 
ther end  of  im 
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ample,  were  ten  thousand  in  ^hetim^of 
Linnseus,  and  are  now  probably  sixty 
thousand.  It  would  be  useless  to  en- 
deavour to  frame  and  employ  separate 
names  for  eaoh  of  these  species.  The 
division  of  the  objects  into  a  sub- 
ordinated system  of  classification  en- 
ables us  to  introduce  a  Nomenclature 
which  does  not  require  this  enormous 
number  of  names.  Each  of  the  genera 
has  its  name,  and  the  species  are 
marked  by  the  addition  of  some  epi- 
thet to  the  name  of  the  genus.  In 
this  manner  about  seventeen  hundred 
generic  names,  with  a  moderate  num- 
ber of  specific  names,  were  foimd  by 
Linneeus  sufficient  to  designate  with 
precision  all  the  species  of  vegetables 
known  at  his  time."  And  though  the 
number  of  generic  names  has  since 
greatly  increased,  it  has  not  increased 
in  anything  like  the  proportion  of  the 
multiplication  of  known  species. 


CHAPTER  VIII. 

OP  CLASSIFICATION  BY  SERIES. 

§  J.  Thus  far  we  have  considered 
the  principles  of  scientific  classifica- 
tion so  far  only  as  relates  to  the  for- 
mation of  natural  groups  ;  and  at 
this  point  most  of  those  who  have 
attempted  a  theory  of  natural  arrange- 
ment, including  among  the  rest  Dr. 
Whewell,  have  stopped.  There  re- 
mains, however,  another,  and  a  not 
less  important  portion  of  the  theory, 
which  has  not  yet,  as  far  as  I  am 
aware,  been  systematically  treated  of 
by  any  writer  except  M.  Comte.  This 
is  the  arrangement  of  the  natural 
groups  into  a  natural  series.* 

The  end  of  classification,  as  an  in- 

*  Dr.  Whewell,  In  hla  reply  (Philosophy 
qf  Discoviiy,  p.  370)  says  that  he  '*  stopped 
short  of,  br  rather  passed  by,  the  dootnne 
of  a  series  of  organised  beings,"  because  he 
'•  thought  it  bad  and  narrow  philosophy." 
If  he  did,  it  was  evidently  without  under- 
stiinding  this  form  of  the  docttine ;  for  he 
proceeds  to  quote  a  X}assage  from  his  "  His- 
tory," in  which  tlio  doctrine  ho  condemns 
is  designated  as  that  of «!'  a^mcre  linear 
progression  in  nature,*  which  would  place 


strument  for  the  investigation  of 
nature,  is  (as  before  stated)  to  make 
us  think  of  those  objects  together 
which  have  the  greatest  number  of 
important  common  properties,  and 
which,  therefore,  we  have  oftenest 
occasion,  in  the  course  of  our  induc- 
tions, for  taking  into  joint  considera- 
tion. Our  ideas  of  objects  are  thus 
brought  into  the  order  most  conducive 
to  the  successful  prosecution  of  induc- 
tive inquiries  generally.  But  when  the 
purpose  is  to  facilitate  some  particular 
inductive  inquiry,  mofe  is  required. 
To  be  instrumental  to  that  purpose, 
the  classification  must  bring  those 
objects  together,  the  simultaneous 
contemplation  of  which  is  likely  to 
throw  most  light  upon  the  particular 
subject.  That  subject  being  the  laws 
of  some  phenomenon  or  some  set  of 
connected  phenomena,  the  very  phe- 
nomenon or  set  of  phenomena  in  ques- 
tion must  be  chosen  as  the  ground- 
work of  the  classification. 

The  requisites  of  a  classification 
intended  to  facilitate  the  study  of  a 
particular  phenomenon,  are,  first,  to 
bring  into  one  class  all  Kinds  of 
things  which  exhibit  that  pheno- 
menon, in  whatever  variety  of  forms 
or  degrees  ;  and,  secondly,  to  arrange 
those  Kinds  in  a  series  according  to 
the  degree  in  which  they  exhibit  it, 
beginning  with  those  which  exhibit 
most  of  it,  and  terminating  with 
those  which  exhibit  least.  The  prin- 
cipal example,  as  yet,  of  such  a  classi- 
fication is  afforded  by  comparative 
anatomy  and  physiology,  from  which, 
therefore,  our  illustrations  shall  be 
taken. 

§  2.  'The  object  being  supposed  to 
be  the  investigation  of  the  laws  of 

each  genus  in  contact  only  with  the  pre- 
ceding and  succeeding  ones/'  Now  tho 
series  treated  of  in  tho  text  agrees  with 
this  linear  progression  in  nothing  whatever 
but  in  being  a  progression. 

It  would  surely  be  possible  to  arrange  ' 
all  places  (for  example)  in  the  order  of  their 
distance  from  the  North  Pole,  though  there 
would, be  not  merely  a  plurality,  but  a 
whole  circle  of  places  at  every  single  grada- 
tion in  tho  scale.' 
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aiiimal  life,  the  Unt  ntep,  after  form- 
ing the  iiiudt  diatinct  conception  of 
the  phenomenon  itself  possible  in  the 
existing  HtMe  of  our  knowledge,  in  to 
erect  into  uno  great  class  (that  of  nni- 
mals)  all  the  known  Kinds  of  beings 
where  that  phennmenvn  prenenta  it- 
■elf,  in  however  various  coailnnAtionR 
with  other  prtqurtiei^  and  In  hoif- 
ever  different  degreea.  At  some  of 
these    Kinds    ninnifest  the    general 

Ehenonicnon  of  animal  life  in  a  very 
igh  degree,  and  others  in  an  insig- 
ni^cint  degree,  barely  BufficiEnt  for 
recognition,  we  must,  in  the  next 
place,  arrange  tha  various  Kinds  in  n 
■eriea,  following  one  another  accord- 
ing to  the  degrees  in  which  they 
severally  eihibit  the  phenomenon  ; 
be^nnuinu  therefore  with  man,  and 
ending  with  the  meet  imperfect  kinds 
of  ZDOphytoa, 

This  is  merely  saying  that  we  should 
put  the  instances  from  which  the  law 
IB  to  be  inductively  collected  into  the 
order  which  is  implied  in  one  of  the 
four  MEthoda  of  Experimental   In- 

auErrdiricusaiid  in  the  preceding  Book, 
K  fourth  Method,  tliat  of  Concomi- 
tant Variations.  As  formerly  re- 
marked, this  is  often  the  only  method 
to  which  recourse  can  be  had,  with 
assurance  of  a  true  concluaion,  in 
cases  in  which  we  have  but  limited 
means  of  effecting,  by  artificial  ex- 
periments, a  separation  of  ciroum. 
stances  usually  conjoined.  The  prin- 
ciple of  the  method  is,  that  facts 
which  increase  or  diminish  together, 
and  disappear  together,  are  either 
CKUBe  and  effect,  or  effects  of  a  com- 
mon cause.  When  it  has  been  as- 
certained that  this  relation  really 
Hubsists  between  the  voriatiouB,  a 
onnnection  between  the  facts  them- 
selves may  be  confidently  laid  down, 
either  as  a  law  of  nature  or  only  as 
an  empirical  law,  according  to  cir- 

That  the  application  of  tliis  Method 
must  be  pittided  bv  the  fonnation  of 
such  a  series  as  we  have  dravribed,  is 
lo  obvious  to  n«iU  being  pointed  out; 


ai<\  the  1 


It  of  a 


objects  in  a  series,  occnrdtng  to  the 
degre™  in  which  they  exhibit  some 
fact  of  which  we  are  seeking  the  law, 
is  too  naturally  suggested  by  the 
necessities  of  our  inductive  opera- 
tions to  require  any  lengthened  illus- 
tration here.  But  there  are  cases  in 
which  the  arrangnnent  required  for 
the  special  porpose  beoomea  the  de- 
termining principle  of  the  (daadfica- 
tion  of  the  same  objects  for  general 
purposes.  This  will  naturally  and 
properly  happen  when  thosie  laws  of 
the  objects  which  are  sought  in  the 
(special  inquiry  enact  so  principal  a 
part  in  the  general  chaiacter  and 
history  of  those  objects — exercise  so 
much  influence  in  determining  all  the 
phenomena  of  which  they  are  either 
the  agents  or  the  theatre — that  all 
other  differences  existing  among  tha 
objects  are  fittingly  regarded  aa  mere 
modifications  of  the  One  phenomexioll 
sought  —  effects  determined  t^  Uu 
oo-operation  of  some  incident^  cir- 
cumstance with  the  laws  of  that  phe- 
nomenon. Thus  in  the  case  of  ani- 
mated beings,  the  differences  between 
one  class  of  animals  and  another  may 
reamnably  be  considered  as  luere 
modifications  of  the  general  ^em- 
menou,  animal  life  — modificatioiiM 
Brifliug  either  from  the  different  de- 
grees in  which  that  phenomanOD  il 
manifested  in  differeut  animals,  or 
from  the  intermixture  of  the  effects 
of  incidental  causes  peculiar  to  the 
natore  of  each,  with  the  effects  pro- 
duced by  tlie  guneral  laws  of  life^ 
thoee  laws  still  exercising  a  predomi- 
nant influence  over  the  result.  Suc^ 
being  the  case,  no  other  inductive  In- 
i|uiry  respecting  animals  can  be  suc^ 
CBSsfully  carried  on,  except  in  aubor- 
dination  to  the  great  inquiiy  into  the 
universal  laws  of  animal  life  ;  and  the 
classificatiau  of  animals  beat  suited  t« 
that  one  purpose  is  the  moat  suitaUe 
to  oil  the  other  puiposes  of  louluglcil 
science. 

§  3.  To  establish  a  classification  of 
tills  sort,  or  even  to  apprehend  it  when 
tntaUiolieJ,  requires  th«  pmver  of  re- 
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lising  ttia  I 


eential  nmilnrity  oF  a 
ptienQmenoii,  m  its  miDuter  degrees 
nnd  obscurer  form»,  with  wlmt  is 
cnlled  the  laiat  phenomenon  in  the 
greatest  perfection  of  its  daveiopment ; 
that  in,  of  identifTing  trith  each  other 
sM  phenoRienn  which  differ  only  in 
degree,  and  in  propertjea  which  we 
Huppose  to  be  caused  by  differencH  of 
degree.  In  order  to  recogniaa  this 
identity,  or,  in  other  worda,  this  exact 
Bimilarity  of  quality,  the  aBBumption 
of  a  type-apeciea  is  indispenanble.  We 
mnit  consider  ae  the  type  of  the  class 
that  among  the  Kinds  included  in  it 
which  exhibits  the  propertiea  conati- 
tutire  of  the  class  in  tbe  highest  de- 
gree, conceiving  the  other  varieties  as 
initances  of  degeneracy,  an  it  were, 
from  that  type,  deviations  from  it  by 
inferior  intensity  of  the  characteris- 
tic property  or  properties.  For  every 
phenomenon  is  beat  studied  {ciriem 
paribui)  where  it  exists  in  the  greatest 
intensity.  It  is  there  that  the  effects 
which  either  depend  on  it,ur  depend  on 
the  same  causes  with  it,  will  also  exist 
in  the  greatest  degree.  It  is  there, 
consequently,  and  only  there,  that 
those  effects  of  it,  or  joint  effects  with 
it,  can  become  laWy  known  to  ua,  so 
that  we  may  learn  to  recognise  their 
small  degrees,  or  even  their  mere  rudi- 
ments, in  cases  in  which  the  direct 
study  would  have  been  difficult  or 
even  impossible.  Not  to  mention  that 
the  phenomenon  in  its  higher  degrees 
may  be  attended  byeiTects  nr  collateral 
circumstances  which  in  its  smaller  de- 
grees do  not  occur  at  all,  requiring 
for  their  production  in  any  aensible 
amount  a  greater  degree  of  intensity 
of  the  cause  than  is  there  met  with. 
In  man,  for  example,  (tbe  species  in 
which  both  thephenomenon  of  animal 
and  that  of  oiptnic  life  exist  tn  the 
highest  degree,)  many  subordinate 
phenomena  develop  themselves  in  the 
CO  urse  of  his  animated  existence,  whiuh 
the  inferior  varieties  of  animals  do  not 
show.  The  knowledge  of  these  pro- 
pertiea may  nevertheless  be  of  great 
avail  towards  the  discoveiy  of  the  con- 
ditions and  laws  of  the  general  pheno- 


menon of  life,  which  is  common  toman 
with  those  inferior  animals.  And 
they  ore,  even,  rightly  considered  as 
properties  of  animated  nature  itself; 
because  they  may  evidently  bo  afRli- 
ated  to  the  general  laws  of  animated 
nature ;  because  wo  may  fairly  pre- 
sume that  some  rudiments  or  feeble 
degrees  uf  those  properties  would  be 
recognised  in  oil  anitoals  by  more  per- 
fect organs,  or  even  by  more  perfect 
instruments,  than  ours  ;  and  because 
those  may  be  correctly  termed  pro- 
perties of  a  class  which  a  thing  exhi- 
bits exactly  in  proportion  as  it  belongs 
to  the  class,  that  is,  in  proportion  as  it 
possesses  the  main  at^butes  consti- 
tutive uf  the  class. 

§4.  It  remains  to  consider  Jiow  the 
interna!  distribution  of  the  aeries  may 
most  properly  take  place  ;  in  what 
manner  it  should  be  divided  into 
Orders,  Faioiliea,  and  Genera. 

The  main  principle  uf  division  must 
of  courao  be  natural  afRnity  ;  the 
classes  formed  mast  be  natural  groups ; 
and  the  formation  of  these  has  already 
been  sufficiently  treated  of.  But  the 
principles  of  natural  grouping  must  be 
applied  in  subordination  tu  the  prin- 
ciple of  a  natural  series.  The  groups 
mnst  not  be  so  omstituted  as  bi  place 
in  the  same  group  things  which  ought 
to  occupy  different  points  of  the  gen- 
eral scale.  The  precaution  necessary 
to  bo  observed  for  this  purpose  is, 
that  the  primary  divisions  must  bu 
groanded  not  on  all  distinctions  indis- 
criminately, but  on  those  which  cor- 
resp<md  to  variations  in  the  degree  uf 
tile  main  phenomenon.  The  aeries  of 
Animated  Nature  should  be  broken 
into  parts  at  the  points  where  the 
variation  in  the  degree  of  intensiini  of 
the  main  phenomenon  (as  marked  by 
its  principal  obaractcrs,  Sensation, 
Thonght,  Voluntary  Motion,  Ac.) 
begins  to  be  attended  by  conspicuous 
changes  in  the  miscelloneuus  proper- 
ties of  the  animal.  Suuh  well-marked 
changes  take  place,  foreiatnple,  where 
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from  Insects,  Insects  from  MulloBon, 
&c.  When  10  formed,  the  pHmuy 
natural  groups  will  compose  the  series 
by  mere  juxtapuiltion  without  redia- 
tribntion,  ewh  of  them  coiTtispoiuJing 
to  a  definite  pottioa  oE  the  soala.  In 
like  manner  each  famil;  ihould,  if 
ponlble,  ba  h>  Bubdivided  th&t  one 
portion  of  it  (ball  stand  higher  and 
the  otbei-  lower,  though  of  course  con- 
tiguous, in  the  general  Bcala  ;  and  onlj 
whun  this  is  impossible  is  itollowftble 
to  ground  the  remaining  subdiviBionB 
on  ohuDcters  having  no  determmable 
aunneotiou  with  the  main  phenomenoo. 

Where  the  prinalpal  phooonieuon 
BO  far  transo^nds  m  importance  all 
other  properties  on  which  a  claaaificar 
tion  could  be  grounded,  as  it  does  in 
the  case  of  animated  existence,  any 
cuusiderable  deviation  from  the  rule 
last  laid  down  is  ingcnenJ  suffieiently 
guarded  against  by  the  first  princi- 
ple of  a  natural  arrangement,  that  of 
forming  the  groups  according  to  the 
most  important  characters.  All  at- 
tempta  at  a  scientific  clasailication  of 
Hnimala,  since  first  their  anatomy  and 
phjpiology  were  suooessfuily  studied, 
have  been  framed  with  a  certain  de- 
gree of  inatinctive  reference  to  a  na- 
tural series,  and  have  accorded  in 
many  more  points  than  they  have 
differed,  with  the  classification  wbicb 
would  most  naturally  have  been 
grounded  on  sucli  a  series.  But  the 
accordance  hoa  not  always  been  com 
plete ;  and  it  still  is  often  a  matte 
o(  discussion,  which  of  several  classi 
fications  best  accords  with  the  tru 
scale  of  intensity  of  the  main  pbenc 
menon.  Cuviar,  for  eiLample,  has 
been  justly  critioiBed  for  having 
formed  bia  natural  groups  i  '  ' 
undue  degree  of  reference 
mode  of  alitiientation,  a  tnrcu 
directly  connected  only  with  organic 
life,  aad  not  leading  to  the  anang 
meat  moat  appropriate  for  the  pi 
poasB  of  an  investigation  of  the  la' 
of  aniniol  life,  ainca  both  camivoro 
andherbivarouaoTfrugivontuaBiiimi 

e  found  at  almost  every  degree 
toncalaof  animal  perfection.    '"-■ 


aiain. 


9  classification  has  been  con- 
sidered by  high  authorities  to  be  frto 
from  this  defect,  OS  representing  Bor. 
reotly,  by  the  mere  order  of  the  prin- 
cipal uroupa,  the  successive  degeneracy 
of  animal  oatura  from  its  highest  (o 
its  most  imperfect  eiempUficatiao. 

g  5.  A  olasaifioation  of  any  large 
portion  of  the  field  of  nature  in  con- 
formity to  the  foregoing  principles 
has  hitherto  been  founil  practicable 
only  in  one  great  instance,  that  of 
animals.  In  the  case  even  of  ve«e- 
tables,  the  natural  arrangement  has 
not  been  carried  beyond  the  formation 
of  natural  groups.  MatunkliBts  have 
found,  and  probably  will  continue  to 
find,  it  impossible  to  form  those  groupa 
into  any  seriea,  the  terms  of  which 
correspond  to  real  gradations  in  tbe 
phenomenon  of  vegetative  or  organic 
life.  Such  a  difference  of  d^ree  may 
be  traoed  between  the  class  of  Via- 
Dular  PlanU  and  that  of  Cellular, 
which  includes  lichens,  olgie,  and 
other  substances  whose  organisatian 
is  simpler  and  more  rudimentary  than 
that  of  the  higher  order  of  v^etablei, 
and  which  therefore  approaab  nearer 
to  mere  inorganic  nature.  But  when 
we  rise  much  above  this  point,  we  do 
nob  find  any  sufficient  difference  in  the 
degiee  in  which  different  plants  poa-  i 
sess  the  properties  of  organisation  and 
life.  The  dicotyledons  are  of  more 
complex  stcuoture,  and  aumewhot  more 
ptirtect  orgaoisation,  than  the  mono- 
cotyledons |  and  some  dicotyledonous 
families,  auch  as  the  Compuaitffi,  are 
rather  more  complei  in  tbeic  organisa- 
tion than  tliB  rest  But  tbe  diSerenoes 
are  not  uf  a  marked  character,  and  do 
not  promise  to  throw  any  psirticular 
light  upon  the  conditions  and  Uws  of 
vegetable  life  and  development.  If 
they  did,  the  classification  of  vege- 
tables would  have  to  be  mad^  like 
that  of  animals,  with  referenoe  to  tlie 
scale  or  series  indicated. 

Although  the  gaientifie  anang«- 
nients  of  organio  nature  afford  aa  yet 
the  only  complete  example  of  the  true 
principles   of    rational    claasificatili|ip 
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whether  as  to  the  formation  of  groups 
or  of  series,  those  principles  are  ap- 
plicable to  all  cases  in  which  man- 
kind are  called  upon  to  bring  the 
various  parts  of  any  extensive  sub- 
ject into  mental  co-ordination.  They 
are  as  much  to  the  point  when  objects 
are  to  be  classed  for  purposes  of  art 
or  business  as  for  those  of  science. 
The  proper  arrangement,  for  example, 
of  a  code  of  laws,  depends  on  the  same 
scientific  conditions  as  the  classifica- 
tions in  natural  history ;  nor  could 
there  be  a  better  preparatory  discip- 
line for  that  important  function  than 
the  study  of  the  principles  of  a  natural 
arrangement,  not  only  in  the  abstract, 


but  in  their  actual  application  to  the 
class  of  phenomena  for  which  they 
were  first  elaborated,  and  which  are 
still  the  best  school  for  learning  their 
use.  Of  this  the  great  authority  on 
codification,  Bentham,  was  perfectly 
aware ;  and  his  early  Fragment  on 
Oovernmoit,  the  admirable  introduc- 
tion to  a  series  of  writings  unequalled 
in  their  department,  contains  clear 
and  just  views  (as  far  as  they  go)  on 
the  meaning  of  a  natural  arrange- 
ment, such  as  could  scarcely  have 
occurred  to  any  one  who  lived  an- 
terior to  the  age  of  Linnseus  and 
Bernard  de  Jussieii. 
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It."— HOBBES,  ralrrjjulaliuiiiitiiflira,  ch.  v. 

aat  inEnufl ;  qua  uotre  esprit  est  plaiD  d'hfi 
do  BO  defaln  da  bh  pr^juAoa,  «t  aulrefi  chosea 

huFHC  pns  ds  dtK  qus  I'esprlt  ant  folhle.  It  hm: 
MB  smisi  ds  dire  qu'il  eW  uujct  i  rerniiir,  U  fa 
roucB."— Malewiasghk,  Jiecherck!  dc  la  f-ii-ili 


CHAPTRR  I. 


I.  Ir  in 

1  that  " 


L" 


n  n{  tbe  achool- 


tllj  know  vi\»t 
a,  thing  ih  usIsbb  we  are  also  able  to 
givs  a  Bofflcient  aacount  of  its  oppo- 
site. Conformably  to  thin  maxiin, 
one  canaidunible  section,  in  moot 
treatises  on  Logic,  Is  devoted  to  the 
subject  of  FallncieB ;  and  the  practice 
is  tiM  well  worthy  of  observance  to 
allow  of  our  departing  from  it.  The 
pliiloBophy  of  reasoning,  to  be  com- 
plete, ought  to  comprise  the  theory  of 
bad  as  well  as  of  good  reasoning. 

We  have  cndoavoured  to  ascertain 
the  principles  by  which  the  sufficiency 
of  any  pruof  can  be  tested,  and  by 
which  the  nature  and  amount  of  evi- 
dence needful  to  prove  any  given  cou- 
cluiiioii  can  be  determined  beforehand. 
If  these  principles  were  adhered  to, 
then,  although  tiie  number  and  value 
of  the  truths  asoertained  would  be 
limited  by  tbe  opportunities,  or  by 
the  industry,  ingenuity,  and  patience 
of  the  individual  inquirer,  at  least 
would  iii't  bo  cmbrikced  instead 


of  tnith.  But  UiB  general  consent  nf 
mankind,  founded  on  their  experi- 
ence, vouehea  for  their  being  far  in- 
deed from  even  this  negative  kind  of 
perfection  in  tbe  employment  of  their 
reawming  powers. 

In  tbe  conduct  of  life — in  the  prac- 
tical business  of  mankind  —  wrung 
inferences,  incorrect  interpretatiiins 
of  experience,  unless  after  much  cul  - 
tiire  of  the  thinking  faculty,  are  ab- 
Bolutely  inevitable  :  and  with  most 
people,  after  the  highest  degree  of 
culture  they  ever  attain,  nuoh  errone- 
ous inferences,  producing  correspond- 
ing errors  in  condnct,  am  lamentably 
frequent.  Even  in  the  speculations 
to  which  eminent  intellects  have 
systematiaally  devoted  theniaelvea, 
and  in  reference  to  which  the  col- 
lective mind  of  the  scientific  world 
ia  always  at  hand  to  aid  the  efforts 
and  correct  the  aberrations  of  indivi- 
duals, it  is  only  from  the  more  perfect 
sdenoos,  from  those  of  which  the  sub. 
ject-matter  is  the  least  complicated, 
that  opinions  not  resting  on  a  correct 
induction  have  at  length,  generally 
speaking,  been  expelled.  In  the  de- 
pftrtnicnta  of  inquiry  ielaJ™\i'«i  ■<*« 
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more  fomplex  t>henomeniv  of  nature, 
Biid  eNpecna]];  thofte  of  which  the 
Eubject  i«  man,  whather  as  a  moral 
and  intellectual,  >  touittl,  or  even  aa 
a  phjsbal  being ;  the  diverrity  of 
(ipmiimB  atiil  prevalent  ambng  in- 
rtmcted  jwr»on»,  and  the  equal  con- 
liJence  with  which  those  of  the  niost 
contrary  wny*  nf  thinking  cling  to 
their  reepective  tcnfrti,  u«  proof  nr>t 
only  that  right  mixlcii  ol  philosophis- 
ing are  not  yet  generally  jutt^ted  on 
tliose  subjects,  but  that  wrong  ones 
nre  ;  tlutt  inquirurs  have  nut  only  in 
general  misBeil  the  .truth,  but  nave 
often  embnused  error ;  that  even  the 
moat  cultivAteii  portion  of  our  s]wi»m 
tiave  not  yet  learned  to  nbitaiu  from 
drawing  concluBimja  which  tliu  evi- 
denua  doaa  nut  warrant. 

The  only  cumplete  safeguard  against 
reasoning  ill  is  the  habit  of  reasoning 
well ;  familiarity  with  the  principles 
of  correct  reasoning,  and  practice  in 
applying  those  prlnoiplea  It  is,  how- 
ever, not  unimportant  to  consider 
what  ar«  the  most  common  modes  of 
bad  reasoning,  by  wliat  appeamnoes 
tlie  mind  ia  most  likely  to  be  seduced 
from  the  observance  of  true  principle! 
of  induction  ;  what,  in  short,  are  the 
most  common  and  ronrt  dangerous  va. 
Hetiea  of  Apparent  Evidence,  where- 
by  peraouB  ak  misled  into  opinions 
for  which  there  does  not  exist  evi- 
denoe  really  conclusive. 

A  oatakigue  of  the  varieties  of  ap- 
I»rent  evidenoe  which  are  not  real 
evidence  is  an  enumeration  of  Fal- 
laaea,  Without  such  an  enumera- 
tion, therefore,  the  present  work 
would  be  wanting  in  an  essential 
pninL  And  while  wn 
eluded  in  their  theory  of  reasoning 
nothing  more  than  ratiocination  have, 
in  coosiHtenay  with  this  iimitatioo, 
confined  their  remarks  to  the  fallacies 
which  iiBve  their  seat  in  that  portion 
of  the  process  of  investigation,  we, 
who  profewi  to  treat  of  the  whole  piv- 
oaea,  must  odd  to  our  direstions  for 
performing  it  rightly  warnings  against 
performing  it  wrongly 
Viaria:  whetLurthi 


experimental  portion  of  it  bein  fault, 
'  the  fault  lie  in  dispensing  with  tatio- 
nation  and  inductioii  altogether. 

9  3.  In  Goneidering  the  sourcec  of 
nnionnded  inference,  it  is  unnoeeasary 
reckon  the  errors  which  arise,  not 
from  a  wrong  method,  nor  even,  from 
igncranee  of  the  right  one,  but  ftnm 
a  casual  lapse,  through  hurry  or  in- 
attentiMi,  in  th«  applicaition  of  the 
tme  principlen  of  induction.      Snch 
im,  like  the  arcidental  niiatakes  in 
ling  up   a   sum,  do  not   call   tjt 
philosophical    analysts   or  olassiGoi- 
tion ;   theoretical  oonsideratiotte  oan 
throw  no  light  upon  the  meana  oi 
avoiding     them.      In     the    present 
treatise    our    attention    Ii   required, 
re  inexpertness  in  pvfomi- 
peratlon  in  the  right  way, 
(the  only  remedies  for  whiub  are  in. 
creased  attention  and  more  sedulous 
ictice,)  but  to  the  modes  of   per. 
■ming  it  in  a  way  fundamentally 
oiig ;   the  conditions  under  which 
I  human  mind  persuades  Itself  that 
has  eufiloient  gronads  for  a  cun- 
.    ision  whioh  it  baa  not  arrived  at  by 
any  of  the  legitimate  inathodi  of  in- 
duction— whioii  it  has  not,  even  care- 
leraly  or  ovcrhastily,  endeavoured  to 
test  by  those  legitimate  methods. 

S  3.  There  is  another  branch  of 
what  may  b«  called  the  PhllcMOphyof 
Error  which  must  be  mentioned  here, 
thoogh  only  to  Im  excluded  ftnm  our 
anbject.  The  sources  of  ernmcous 
opinions  are  twofold— moral  and  In- 
telleutoaL  Of  these,  the  moral  do  not 
fall  within  the  oompass  of  this  work- 
They  may  bs  olassed  under  two 
genera]  heads ;  Indifference  to  the 
attainment  of  truth,  and  Bias ;  of 
which  last  the  most  common  caw  U 
that  in  whii^  we  are  biassed  by  our 
wi-'ihea  ;  but  the  liabiHty  is  abnost  as 
great  to  the  undue  aduptinn  of  a  onn- 
ulu^on  which  is  dim^'i  t'eiible  to  w,  m 
□f  one  which  is  agreeable,  if  it  be 
of  a  nature  to  bring  into  BetioQ  any 
of  the  stronger  paisiuns.  Penons  of 
timid  character  are  tlii;  inoitt  pivdia- 


0  believa 
iiiiii-o  it  ia  Cttlculited  to  alarm  thein. 
Indeed  it  is  ■  pajohological  law  de- 
diicible  from  the  iDost  geneal  laws  ■>( 
llie  niuDtal  cnnstitutian  of  :  '    ' 

any  atrong  passion  rendera 
louH  H  to  thv  exiittencc  of  objects  luit- 
able  tu  excite  it. 

But  tJiH  moral  tumses  of  opinions, 
tliougb  with  most  punonii  the  moat 
inwerful  of  k11,  are  bub  remote  oauae'! : 
thuy  do  not  art  directly,  but  by  ineniii 
of  the  intellectual  cauaei ;  to  wbieb 
they  bear  the  ntme  relation  tbat  the 
circunutanuea  called,  in  the  theory  ol 
niedidoe,  ja'editpaHn^  oanaea,  bear  to 
ratal in^  causen.  Indifferetice  to  truth 
oannot,  in  and  by  it>e1f,  pruduoe 
erroneuua  Ijelief  ;  it  operates  by  pre- 
I'enting  tlus  mind  from  collecting  the 
[iniper  evidences,  or  from  applying  to 
lliem  the  tisat  of  a  legitimate  and 
rigid  inductiDn  ;  by  which  omisaiun 
it  is  exposed  unpintected  tu  the  in- 
ftuenoe  of  any  npcciea  of  apparent 
evidenoe  whiuh  oSera  itself  apontana- 
oualy,  or  whieb  is  elicited  by  that 
smaller  quantity  ol  trouble  which  the 
mind  may  be  willing  to  take.  Aa 
littlH  is  Bins  a  direct  Moice  of  wrung 
cunclu.iiona.  We  cannot  believe  a 
prnpuution  only  by  wishing,  or  only 
by  dreading,  to  bebsve  it,  The  most 
violent  iiii3ination»  to  tind  a  aet  of 
projioaitiona  troe  will  not  euable  the 
weakeflt  of  monkiad  to  belie™  tliam 
witbulit  a  voatige  of  intuUectual 
grmnida — ^  without  any,  even  ap- 
parent, evidence.  It  acta  indirectly, 
hy  placing  the  intelloctual  grounda 
o£  bulief  in  an  incompleta  or  diEtoited 
abate  before  his  eyee.  It  makes  him 
abnnk  from  the  irkaoms  labour  of  a 
rigorous  inductioii,  when  he  has  a 
misgiving  that  its  reeulta  may  be  dis- 
aj;reenble ;  and  in  Euol  '      '' 

lis  he  does  institute, 
eiert  that  which  t> 
meiuniie  voluntsiy,  hit 
fairly,  giving  a  lai^^  share  of  it  to 
the  evidence  which  seems  favourable 
to  the  deured  oonclusion,  a  amaller  to 
tbat  which  seams  unfavourable,  ft 
operate  too,  by  uml^in^'  hiiu  look  out 
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eagerly  for  reasons,  o 
none,  to  (upport  opiniona  which  are 
onnformable,  or  reaiat  those  which  are 
repugnant,  to  his  intereats  or  fetlinga; 
and  when  the  intereats  or  feelings  are 
common  to  great  numbers  of  persona, 
reaaona  are  accepted  and  pass  current, 
which  would  nob  fur  a  moment  bs 
liateued  to  in  tbat  chancter  if  the 
uonclaaion  had  nothing  more  jjowbT- 
ful  than  its  reaaona  to  apeak  in  its 
behalf.  The  natural  or  acqnired 
portialltie!!  of  mankind  are  con- 
tinually throwing  up  philosophical 
theories,  the  aole  teoomroeudfltion  of 
which  oonaists  in  the  premiBes  they 
afford  for  proving  oheriahed  dnc- 
trinea,  or  justifying  favonrita  feel- 
ings ;  and  when  any  one  of  tbeae 
theories  has  been  so  thoroughly 
[liscredibed  as  do  longer  to  serve 
tho  purpose,  another  is  always  ready 
to  take  its  place.  This  propensity, 
whan  exemised  in  favour  of  any 
widely- spread  perauasion  or  senti- 
ment, is  often  dacor.ited  with  com- 
plimentary epithets;  and  the  contrary 
habit  of  keeping  the  judgment  in 
complete  aubordination  t4>  evidence 
ia  atlgmatised  by  various  hard  names, 
oa  Boeptjeism.  immorality,  coldness, 
hard-heaitednafs,  and  similar  ex- 
liressions,  according  to  the  nature  of 
the  esse.  Bob  though  the  opinions 
of  the  generality  of  mankinL^  when 

ineuloatioc,  have  their  root  much 
more  in  the  inclinations  than  in  the 
intellect,  it  is  a  necessary  condition 
to  the  triumph  of  the  moral  Iuub 
that  it  should  first  pervert  the  ander- 
standing.  £very  erroneous  inference, 
tJinugh  originating  in  moral  cauaea, 
involvoa  the  intellectual  operation  Of 
admitting  insuffioient  evidence  aa 
sufficient  i  and  whoever  vna  on  his 
guard  against  all  kinds  of  incon- 
clusive evidence  which  can  be  mis- 
taken for  conclusive,  would  be  in  no 
danger  of  being  leil  Into  error  avcn 
by  the  Btrongcst  bios.  There  are 
minds  so  strongly  fortified  on  the 
'  ■  "  "  '  "'  'hat  they  could  Dot 
,u  the  li^-lA  >A  ^i<:<l>itt , 


blind  tl 
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however  really  deslroua  of  doing  ho; 
they  could  not,  with  all  the  iadina- 
tioD  in  tha  world,  pass  off  upon 
themselveB  bud  argumcnta  for  good 
ones.  It  the  sophistry  of  the  intelleot 
could  be  rendered  impossible,  that  of 
the  feelings,  having  no  inatcmnent  to 
work  with,  would  be  powerless.  A 
comprehensive  claaaificatiou  of  all 
thosB  thing*  which,  not  being  evi- 
deuce,  ate  liable  to  appear  such  to 
the  understanding,  wil^  therefore,  of 
itseK  include  all  errors  of  judgment 
iriaing  from  moral  causes,  to  tke  ei- 
clnsioQ  only  of  errors  of  practice  com- 
mitted HgainsC  better  knowledge. 

To  examine,  then,  the  various  kinds 
of  ^parent  evidence  which  are  not 
evidence  at  all,  and  oE  apparently 
conclusive  evidence  which  do  not 
really  amount  to  conclusiveness,  is 
the  object  of  that  part  of  our  inquiry 
into  which  we  are  about  to  enter. 

The  subject  is  not  beyond  the  com- 
poBs  of  classification  and  comprehen- 
sive survey.  The  things,  indeed, 
which  are  not  evidence  of  any  given 
conclusion,  are  manifestly  endless, 
and  this  negative  property,  having 
no  dependence  on  any  positive  ones, 
cannot  be  made  the  groundwork  of 
a  real  classification.  But  the  things 
which,  not  being  evidence,  are  suscep- 
tible of  being  mistaken  for  it,  are  cap- 
able of  a  classificaUon  having  refer- 
ence to  the  positive  property  which 
they  possess  of  appearing  to  be  evi- 
dence. We  may  arrange  them,  at  our 
choice,  on  either  of  two  principles — 
according  to  the  cause  which  makes 
them  appear  to  baevidence,  not  being 
HO ;  or  accordii^  to  the  partioular 
Idndof  evidence  which  they  simulate. 
The  Ciassification  of  Fallacifls  which 
will  be  attempted  in  tbo  ensuing 
chapter  is  founded  on  these  consideia- 
"    IS  jointly. 
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mark  out  from  one  another  the  various 
kinds  of  Fallacious  Evidence^  we  pni- 
pose  to  onrsolves  an  altogether  dif- 
ferent aim  from  that  of  several  eminent 
tliinkera,  who  have  given,  under  the 
name  of  Political  or  other  Fallaciei, 
a  mere  enumeration  of  a  certain  num- 
ber of  erroneous  opinions  ;  false  gene, 
ral  propositions  which  happen  to  be 
often  met  with  ;  lad  mniTHunei  of  bad 
arguments  on  some  particular  subject 
Logic  is  not  concerned  with  the  false 
opinions  which  people  happen  to  eii- 
tert^Q,  but  with  the  manner  in  which 
they  come  to  entertain  them.  The 
question  is  not,  what  facta  have  st 
any  time  been  erroneonsly  supposed 
to  be  proof  of  certain  other  tmO/s,  but 
what  property  in  the  facta  tt  was 
which  led  any  one  to  this  mistaken 
supposition. 

when  a  fact  is  supposed,  though 
incorrectly,  to  be  evidentiary  of,  or  a 
mark  of,  some  other  fact,  there  must 
be  a  cause  of  the  error  ;  the  supposed 
evidentiary  fact  must  be  connected  in 
some  particular  manner  with  the  fact 
of  which  it  is  deemed  evidentiary, — 
must  etaud  in  some  particular  mlation 
to  it,  without  which  relation  it  would 
not  be  r^arded  in  that  light.  Thu 
relation  may  either  be  one  resulting 
from  the  simple  contemplatioa  of  the 
two  facts  side  by  side  with  one  another, 
or  it  may  depend  on  some  procesa  of 
mind,  by  which  a  previous  assotna- 
tion  has  been  established  betiveeii 
them.  Some  peculiarity  of  relation, 
however,  there  must  bo;  tlie  fact 
which  can,  even  by  the  wildest  aber- 
ration, he  supposed  to  prove  another 
fact,  must  stand  in  some  special  posi- 
tiim  with  regard  to  it ;  and  if  we  could 
asonrtain  and  define  that  special  posi  - 
tion,  we  should  perceive  the  origm  of 
the  error. 

We  cannot  regard  one  fact  as  evi- 
dentiary of  another  unless  we  believe 
that  the  two  are  always,  or  in  the 
majority  of  cases,  conjoined.  If  we 
Iwlieve  A  to  be  evidentiary  ot  B,  if 
when  we  see  A  we  are  inclined  to  infer 
B  from  it,  the  reason  is  because  we  be- 


:  that 


^herc.' 


rAiH,Bal 


either 


slwuyBorforthe  must  part  ex-ietB,  cither 
as  an  antecedunt,  a,  cooeeinieiit,  or  a, 
coDcoinitout.  If  when  we  Bee  A  we 
are  inclined  not  to  expect  B — if  we 
believe  A  to  be  evidentjory  of  the 
absence  of  B— it  ia  boeauae  we  balieve 
that  where  A  ia,  B  either  is  never, 
or  at  leOBt  Heldom,  found.  ErrotieouE 
conoltuiona,  in  short,  no  leas  than 
ciirreot  conclusions,  have  an  iBVarifthle 
relation  to  a  general  furmula,  either 
expressed  or  tacitly  implied.  When 
we  infer  aome  fuct  fn.m  sums  other 
faot  which  does  not  really  prove  it, 
we  either  have  admitted,  or,  i!  we 
tnaintiuDed  cuninetency,  ought  to  ad- 
mit, aome  groundteea  general  proposi- 
tion reapeoting  the  conjunction  of  the 
two  phenomena. 

For  evBij  property,  therefore,  in 
fnots,  or  in  our  mode  of  conBidering 
faetii,  which  leads  ua  to  believe  that 
they  are  habitually  conjoined  when 
they  are  not,  or  that  they  are  not 
when  in  reality  they  are,  there  is  a 
correaponding  kind  of  ITallacy  ;  and 
an  enomeration  of  fallacies  would 
cunaJHt  in  a  specification  i>E  those 
properties  in  facts,  and  those  pecu- 
liarities in  our  moita  of  considering 
them,  which  give  riae  to  this  ertone- 
uns  opinion. 

%  2.  To  begin,  then  ;  the  mippoaed 
connection,  ot  repugnance,  between 
the  two  facts,  may  either  be  a  conclu- 
sion from  evidence,  (that  is,  from  some 
other  proposition  or  propositions,)  or 
may  be  admitted  without  any  such 
t-round ;  admitted,  as  the  phrase  ia, 
oD  its  own  evidence ;  embraced  aa 
self-evident,  as  an  axiomatic  truth. 
Tlds  gives  rise  to  the  first  great  dis- 
tinction, that  between  Fallacies  of 
Inference  and  yallaciea  of  Simple 
Inspection.  In  the  latter  division 
must  be  included  not  only  a!l  casea  in 
which  a  pn^iosition  is  believed  and 
held  for  true,  literally  without  any 
extrinsic  evidence,  either  of  speoific 
experience  or  general  reasoning,  but 
those  more  frequent  cases  in  which 
simple  inapeotion  creates  a  praamp- 
tiilH  in  favour  of  a  proposition ;  not 


anlTicieut  for  belief,  bub  safRcient  to 
cauaa  the  atriet  principles  ot  a  regolar 
induction  ta  be  dispensed  with,  and 
creating  a  predisposition  to  believe  it 
on  evidenGo  which  would  be  seen  to 
be  insufficient  if  no  such  presumption 
CKiated.  This  class,  comprehending 
the  whole  of  what  may  be  termed 
Natural  Prejudices,  and  which  I  shall 
call  indiacriminately  Fallacies  of  Sim- 
ple Inapection  or  Fallacies  d  priori, 
shall  be  placud  at  the  head  of  our  list. 
Fallacies  of  Inference,  or  erroneous 
conclusions  from  supposed  evidence, 
must  be  subdivided  according  to  the 
nature  uf  the  apparent  evidenne  from 
which  the  concluaions  are  drawn  ;  or 
(wlmt  is  the  same  thing)  according  to 
the  particular  Icind  of  sound  argument 
which  the  fallacy  in  question  simu- 
lates. Birt  there  ia  a  distinction  to . 
be  lirat  drawn,  which  dues  not  answer 
to  any  of  the  divisions  of  sound  argu- 
ments, but  ariaes  out  of  the  nature 
of  liad  ones.  We  may  know  einctly 
what  our  evidence  is,  and  yet  draw  a 
false  conclusion  from  it :  wemaycon- 
ceive  precisely  what  our  premises  arey 
what  alleged  matters  of  fact.  Or  gene- 
ral principles,  are  the  foundation  of 
our  inference ;  and  yet,  because  the 


■e  false, 

inferred  from  thara  what  they  will 
not  support,  our  cunclvision  may  be 
erroneous.  But  a  cose,  perliaps  even 
more  frequent,  is  that  in  which  the 
errur  arises  from  not  conceiving  our 
premisea  with  due  cleamess,  that  ia, 
(as  shown  in  the  preceding  Boole,*) 
witli  due  fixity :  forming  one  concep- 
tion of  our  evidence  when  wa  colleet 
or  receive  it,  and  another  when  we 
make  uae  of  it ;  or  unadvisedly,  and 
in  general  unconsciously,  substituting, 
aa  we  proceed,  different  premises  Ja  the 
place  uf  those  with  which  we  set  out, 
or  a  different  conolnsion  tor  that  which 
we  undertook  to  prove.  Thia  givei 
existence  to  a  class  of  fallacies  which 
may  be  justly  termed  (in  a  phr.iao 
borrowed  from  Bentham)  Fallaoica 
of  Contusion  ;  comprehending,  amnug 


othen,  bU  thate  wbicii  have  their 
eource  in  UnfjUlgei  whether  nrUing 
from  tba  yagimneBs  or  Mnbiguity  of 
Dur  terms,  ei  from  casual  oaBusiatimUi 
with  thnm. 

Whan  the  faUnoy  U  not  one  □(  Cna- 
fuiion,  that  ii,  when  the  proiraiition 
believed,  and  the  evideOL-e  un  whioh  it 
is  btiioVcd,  are  »tesdilj  apprehended 
and  UDumbigudUKly  expreued,  thore 
remain  to  be  made  two  crosii  divisiuna. 
The  Apparent  Evidence  ma;  be  either 
particular  faots  or  faregone  genemli- 
Natioiii ;  that  ia,  the  process  may  eimu- 
late  either  simple  Induction  nr  De- 
duction ;  and  again,  the  evidence, 
whether  oonnsting  of  euppoicd  facta 
or  of  general  prupnaitiuns,  may  be 
false  in  itself,  or,  being  true,  may  fail 
to  bear  out  the  oonolosion  attempted 
t»  be  founded  on  it  Thia  gives  us 
first,  Fallacies  of  Induction  and  Fal- 
iaciea  ol  Deduction,  and  than  a  mib- 
divliiun  of  each  of  these,  uucordiug  as 
the  anppused  svidenoe  is  false  or  true 
but  inconclusive. 

Fallaaies  of  Induction,  ^vhere  the 
facts  on  which  the  induction  prooaeds 
are  erronetiua,  may  be  termed  Fal- 
lacies uf  Observatioo.  The  term  is 
not  strictly  accurate,  or  rather,  not 
aocurattily  co-axtansive  with  the  oloaa 
of  fallacies  which  I  propose  to  desig- 
nate by  it.  Induction  is  not  always 
grounded  on  facta  immediately  ob- 
served, but  sometimes  on  facta  in- 
ferred i    and    when    tbtae    last 


1,  the  e 


c  may  i 


the  literal  sense  of  th< 
stance  of  bad  oiwervatlon,  bat  of  biul 
inferensH.  It  will  be  convenient,  how- 
ever, to  molcH  only  one  ohus  of  all 
the  inductions  of  which  the  error  lies 
in  nut  sufficiently  ascsrtriuing  the 
facta  on  whidi  the  theory  is  grounded ; 
whether  the  cause  of  failure  be  mal- 
ubaervation,  or  simple  non-observa- 
tion, and  whether  the  mal-obaervation 
he  direct,  or  by  means  of  Intermedi- 
ate marks  which  do  not  prove  what 
they  are  supposed  to  prove.  And  ir 
the  abaeuee  of  any  cuiupcehensivt 
terra  to  denote  the  ascertainment,  by 
if  the  facta  on  which 


is  gmimdeil,  I  will  vm- 

fur  tliis  chui  of  fntlacif, 

under  tho  explanation  now  given,  the 

title  «E  FaUacIes  of  Observation. 

Th?  other  clans  of   inductive   (al- 

oies,  in  which  the  facta  are  correot. 

it  the  conclusion  not  warranted  by 

em,  are  properly  denominated  Fu- 

lacies  of  GeneraJisotion ;    and  these, 

again,  fall  into  the  various  subordi- 

late  classes  or  natural  groDpii,  somn 

if  which  will  be  enumerated  in  their 

proper  place. 

When  we  now  turn  tn  Fallacies  of 
Deduction,  namely,  those  mudea  of 
■  argumentation  in  which  tht 
premises,  or  soma  of  them,  at«  general 
propositions,  and  the  argument  a,  ro- 
tiocinatiim  :  we  may  of  ooune  siib- 
dlvide  tliese  also  into  twr)  species 
two  preceding,  tKimdy, 
those  which  proceed  oti  lalnf  premlan, 
and  those  of  which  the  pramlseii, 
!,  do  not  support  the  oon- 
ut  of  these  speOleB,  the 
lirit  mnat  necessarily  foil  under  ioine 
one  of  the  beads  already  enumsnted. 
For  the  error  must  be  either  In  thoae 
premises  which  are  general  proposi- 
tions, or  In  those  which  asMrC  Indivi- 
dual facts.  In  the  former  case  it  ia 
an  Inductive  Fallacy,  of  one  or  tiie 
other  chiss  ;  in  the  tatter  it  is  a  Fal- 
lacy of  Observation  :  unlcB.',  !n  either 
case,  the  erroneous  premise  h&s  been 
assimied  on  simple  insiiecClou,  in  whleh 
caae  the  fallacy  is  A  priori.  Or  finally, 
the  premises,  of  whichever  kind  thcy 
are,  may  never  bate  been  cOBooived 
in  so  distliuit  a  manner  as  to  prodaoa 
any  clear  consciousness  by  whatmeaiu 
thay  were  arrived  at ;  as  In  the  Mm 
of  what  ia  called  reasoning  in  a  oiNls: 
and  then  the  fallacy  is  one  of  Ooufa- 

There  remain,  therefore,  as  the  only 
clnsB  of  fallacies  having  propraiythi^r 
seat  in  deduction,  those  in  wiWl  the 
premises  of  the  ratiocinalioa  do  not 
bear  out  its  conclusion ;  the  vartuua . 


tion  provided  against  by  tho  rules^ 
the  syllogism.  We  ^'hal!  call  tb»8 
Follnineii  of  Ratlocinatiun. 


dASSTFICATION  OF  FALLACIES. 
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LMiM    i^. 


wIinernnHaciDHtlou, 


Liflnforoago'  '  concolTod  ) 
§  3.  We  must  not,  howaver,  expect 
to  find  that  meD'HaotuiitctrorBBl ways, 
«r  uvea  oonuuonlj,  fall  mn  unmiatak- 
nbly  under  ■omu  ona  of  theea  cluiuoB 
w  to  be  ineBpabls  oE  being  rcferied 
tu  an;  other.  Erroneam  arguments 
tia  nut  admit  of  such  a  Bharplj  out 
division  fta  vulid  ftrgmnenta  du.  An 
argument  fully  etated,  with  all  ita 
stepii  dijitiDctly  Bet  out,  {a  Ian|{uag« 
not  Btuoeiitiblti  of  inieundpniCiuliIinij, 

one  o£  these  five  modes  unequivoflally  1 
at  iudted  of  the  flrat  four,  since  ths 
fifth,  on   Buob  a  Buppoaition,   would 


lish,    But  i1 


n  then 


of  bad  reaeonin^f  to  exprou  itself  thua 
ununbiguoufil)'.  When  a  aopbist,  whe- 
tber  he  ia  iinpoeing  on  faimaelf  Or 
attempting  to  impoae  on  otbelB,  can 
be  constndned  tu  throw  hia  sophiitry 
into  10  diBtiiiut  a  form,  it  needs,  in  ■ 
lai^a  proportion  of  cuea,  no  further 
expoeure. 

In  all  arguments,  everywhere  but 
in  the  Bcbool«,  Bome  of  the  links  a 
suppressed ;  A  forliori  when  the  a 
guar  either  intends  to  decoive,  or 
a  laiue  and  inexpert  thinker,  little 
auouatotntid  to  fa  ' 
processes  to  any 
those  steps  of  the  reaanDing  wlitch 
are  made  in  this  tacit  and  half-ccm- 
Bcious,  or  even  wholly  unconsciout 
manner,  that  the  error  of  tonest  lurks. 
In  orUer  to  detect  the  fallacy,  the  pro. 
pusition  thus  silently  assoaied  miiBt 
be  Bupylied  ;  btit  tha  reuoner,  most 
likely,  has  never  really  naked  himself 
what  he  was  assuming:  his  confuter, 
unless  permitted  tu  extort  it  from  him 
by  the  Pocratic  mode  of  inlerrosation, 


himself  judge  wbnt  the  tup 
pressed  premise  ought  to  be  in  order 
to  support  the  coooliiflion.  And  hence, 
in  the  words  of  Ardibishop  Whatsly, 
"  it  must  be  often  a  matter  of  doubt, 
or  rather  of  arbitrary  choice,  not  only 
to  which  genus  each  iind  of  fallacy 
sboidd  be  referred,  but  even  to  which 
kind  to  refer  any  one  indMducd  ftkk 
lacy  ;  for  since,  in  any  cutu^e  of  argu- 
ment onepreuiiae  is  UBraallysuppreMed; 
it  (Kqusntlj  happens  in  the  case  of  a 
fallacy,  that  the  hearers  are  left  tu  the 
altatnabiTe  of  supplying  eithtr  a  pre- 
misa  which  is  iiof  trui,  or  eUe  one 
which  riocs  no(  proM  the  conclusion  ; 
e^.  if  a  nan  expatiates  en  the  df!itress 
of  tha  country,  and  thence  argues  that 
the  goTemment  is  tynumioali  we  must 
sappose  him  to  assume  either  'that 
every  distressed  country  is  Under  a 
tyranny,'  Which  is  a  manifest  false- 
hood, or  merely  that  '  every  country 
under  a  tyranny  is  distresaed,"  which 
however  true,  proves  nothing,  ths 
middle  term  being  undistributed." 
The  former  would  be  ranked,  in  our 
distribution,  among  Fallaciea  of  Gene- 
ralisation, the  latter  among  those  uf 
RatioeinaUou.  "  Which  ore  we  to  sup- 
pvas  the  speaker  meant  tin  to  under- 
stand T  Surely"  (if  ha  utiJerstood 
himself)  "just  whichever  each  of  bis 
liearers  might  happen  to  prefer :  some 
might  assent  to  the  false  premise : 
othera  allow  the  nnBoundsyllogiam." 

Almost  all  fallacies,  therefore,  might 
in  strictness  bo  bi'ought  under  our 
fifth  cIoM,  Failndes  of  Confminn.  A 
falUcy  can  seldom  be  absolutely  re- 
ferrrd  to  any  of  the  other  olaaBes  :  wo 
can  only  Xiiy  th(it  if  all  the  linlfswcre 
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mied  iip  which  Bhnold  be  capable  of 
lieiog  Eiipplied  id  a  valid  argument, 
it  would  eitber  sUiid  thuis,  (funniag  a 
fiiUacy  of  one  clun, )  or  thtu,  (a  iti  ■ 
iiuy  of  another  ;)  or  at  furthest  we 
ina;  eay,  that  the  conclusioD  U  roost 
Hhtli/  to  have  originated  in  a  fallacy 
of  Hiich  and  BUch  a  claes.  Tbua  in 
the  illiutration  juat  quoted,  the  error 
cuuuDitted  rosy  be  traced  with  moat 
probability  tn  a  Fallacy  of  Gtiiieralisa- 
tiun  ;  that  of  luietaltiug  au  uucertain 
mark,  or  piece  of  evidcDCe,  for  a  cec- 
tuin  one ;  ooncluding  from  an  effect 
to  KMne  one  oE  its  pnwiible  caux:^, 
when  there  are  others  which  would 
have  been  equally  capable  of  produc- 
ing it 

Yet,  though  the  five  clasBes  run 
Into  each  other,  and  a  particular  error 
of  tun  Heems  to  be  arbitrarily  ansigned 
to  Dua  of  them  rather  than  to  any 
of  tbe  Test,  there  is  conBiderable  nee 
iu  BO  diHtiuguinhiDg  them.  We  shall 
lind  it  convenient  to  set  apart,  as 
ralkciea  of  Coufuaiou,  those  oE  which 
confusion  is  tbe  most  obviuua  oharoc- 
teristic  ;  in  which  no  other  caose  can 
be  assigned  for  the  mistake  coui- 
uiitted  than  neglect  or  inability  to 
stata  the  question  properly,  and  to 
apprehend  the  evidence  with  defi.- 
iiitenesg  and  precision.  In  the  re- 
maining; four  cloBSfiB  I  shall  place  not 
only  the  oasea  in  which  the  evidence 
is  clearly  seen  to  be  what  it  is,  and 
yet  a  wrong  conclusion  drawn  from  it, 
but  also  those  in  which,  although 
there  be  confusion,  the  confusion  ia 

there  Is  some  shidow  of  a  ground  for 
it  in  the  nature  of  the  evidence  i' 
And  in  distHbutinij;  these  cose 
partial  confusion  among  the  four 
L-laues,  I  shall,  when  there  can  be  any 
hesitation  as  tu  the  precise  aeat  of  the 
fallacy,  suppose  it  to  be  in  that  part  of 
the  process  in  which,  from  the  nature 
of  the  esse  and  the  tenilencies  of  the 
human  mind,  an  error  would  iu  the 
]>articular  circuuistauces  be  the  most 
probable. 

After  these  observations  we  shall 
proceed,   without  further   pteambla, 
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g  I.  Thb  tribe  cf  errors  of  which 
we  are  to  treat  in  the  fimt  instance 
are  those  in  which  no  actual  infer- 
once  takes  place  at  all :  the  proposi- 
tion (it  cBUDot  in  such  caees  be  called 
a  conclusion)  being  embraced,  not  as 
proved,  but  as  requiring  no  proof  ;  as 
a  self-evident  proof ;  or  else  as  having 
Buoh  intrinniu  verieimilitude,  that  ex- 
ternal evidence  not  in  itself  amount- 
ing to  proof  is  sufficient  in  aid  of  the 
antecedent  presumption. 

An  attempt  to  treat  this  snbjeet 
comprehensively  would  be  a  tntns- 
greaaion  of  the  bounds  proscribed  to 
this  work,  isinae  it  would  neoesutate 
the  inquiry  which,  more  than  any 
other,  is  the  grand  question  of  whbt 
is  called  metaphysics,  viz.  What  are 
the  propositions  which  may  reason- 
ably be  received  without  proof  t  That 
there  must  be  some  auch  propositions 
all  are  ajjreed,  since  there  cannot  be 
an  in&nite  series  of  proof,  a  obain 
suspended  from  nothing.  But  to  de- 
termine what  these  propositiona  ai» 
in  the  opui  tiuigiHim,  of  the  more  m- 
condite  mental  philosophy.  Twopcin- 
cipal  diviaions  of  opinion  on  the  Bub- 
ject  have  divided  the  schools  of  philo- 
sophy friim  its  first  dawn.  The  one 
recoguisea  no  ultimate  premises  but 

ness  i  our  sensations,  eaiotions,  intel- 
lectual statos  of  uiind,  and  volitionB. 
These,  and  whatever  by  striot  ndes 
of  induction  can  i^e  derived  from  &Bse^ 
it  is  possible,  according  to  this  theoty, 
tor  us  to  know ;  of  al!  else  we  must 
remain  in  ignorance.  The  uppodtc 
school  hold  that  there  are  other  sxtat- 
ences,  BUg^ented  indeed  to  our  nunds 
by  tliese  subjective  phenomena,  but 
not  iuferrible  from  them  by  any  piu- 
cesa  either  of  deduction  or  of  indno- 
tion;  which,  however,  we  miis^  by 


the  constitution  of  our  menta!  nature, 
reoogniBB  na  realitiGs ;  and  realitiea, 
tuu,  of  a  higher  order  than  the  pheno- 
mena (if  our  cnaBciniisnens,  being  the 
etticient  causes  and  Decesaary  sub- 
striita  of  all  Pheuoinena.  Among 
theeu  entitiea  they  reckou  Subittauceti, 
whetlior  uiatter  or  spirit ;  from  the 
dust  under  our  feet  to  the  sou],  and 
ftuni  that  to  Deity.  All  these,  ae- 
cordtng  to  them,  are  preternatural  or 
supernatural  beings,  having  no  like- 
nsBB  in  espcrienca,  though  enparienca 
is  entirely  a  manifestation  of  their 
Bgenoy.  Their  existence,  tc^etber 
with  more  or  Ibes  of  the  laws  to 
which  they  conform  in  tlieir  opera- 
tions, are,  on  this  theory,  apprehended 
and  recognised  as  real  by  the  uiind 
itself  intuitively :  experience  (whether 
in  the  form  of  sensation  or  of  mental 
feeling)  haring  uo  other  part  in  the 
lUBtter  than  ax  affotding  facts  which 
are  consistent  with  these  necessary 
postulateB  of  reaion,  and  whioh  areex- 
jilained  and  accounted  tor  by  them. 

As  it  is  foreign  to  the  pnrpoBa  of 
the  present  treatiue  to  decide  between 
these  confli<Aing  theories,  we  are  pre- 
cluded from  inquiring  into  the  exist- 
ence, or  defining  the  extent  and  limits, 
iif  knowledge  A  priori,  and  from  char- 
acterising the  kind  of  correct  assump- 
tion which  the  fallacy  of  hncorrect 
assuuiptioH,  now  under  consideration, 
Bimulates.  Yet,  siqcb  it  is  allowed 
ou  Ixith  sides  that  such  assumptions 
are  often  made  improperly,  we  may 
find  it  practicable,  without  entering 
into  the  ultimate  metaphy  lical  gruimds 
of  the  discussion,  to  state  some  specu- 
lative propositions,  and  suggest  some 
practical  cautions,  respecting  the  forms 
in  which  such  unwari'anted  assump- 
tions are  luoet  likely  to  be  made. 

§  3.  In  the  cases  in  which,  accord- 
ing to  the  thinkers  of  the  ontological 
school,  the  luind  apprehends,  by  in- 
tuition, things,  and  the  laws  of  things, 
not  cognisable  b;  our  sensitive  faculty, 
those  intuitive,  or  supposed  intui- 
tive, perceptions  are  undistjnguishable 
from  what  the  o]ipoaile  school  are  ac- 


customed to  coll  ideas  of  the  mind. 
When  they  tliemselven  say  that  they 
perceive  the  things  by  an  immediate 
act  of  a  faculty  given  for  that  pur- 
pose by  thek  Creator,  it  would  bo 
said  of  them  by  their  opponents  that 
they  find  an  idea  or  conception  in 
their  own  mind«,  and  from  the  idea 
or  conoaption  infer  the  existence  oE 
a  corresponding  objective  reality. 
Nor  would  this  be  an  unfair  state- 
ment, but  a  mere  versiou  into  other 
words  of  the  account  given  by  many 
of  themselves  ;  and  one  to  which  the 
more  clear-sighted  of  them  miglit,  and 
generally  do,  without  hesitation  siib- 
acrihc.  Since,  therefore,  in  the  coses 
which  lay  the  strongest  claims  to  be 
examples  of  knowledge  d  priori,  the 
mind  proceeds  from  the  idea  of  a 
thing  to  the  reality  of  the  thing  itself, 
we  cannob  be  surprised  by  findifig 
that  illicit  assumptions  d  priori  con- 
sist in  doing  tlie  same  thing  errone- 
ously :  iu  mistaking  subjective  facts 
for  objective,  hiws  of  the  percipient 
mind  for  laws  of  the  perceived  ohjeot, 
properties  of  the  ideas  or  conceptions 
for  properties  of  the  things  coneaived. 
Accordingly,  a  large  proportion  of 
the  erroneous  thinking  which  extsts 
in  the  world  proceeds  on  a  tacit  as- 

>g  the     
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them.  That  if  we  always  think  of 
two  things  together,  the  two  thiugs 
must  always  exist  together ;  tliat  if 
one  thing  iiiakes  ua  think  of  another 
as  preceding  or  following  it,  that 
other  must  precede  it  or  follow  it  bi 
actual  fact.  And,  conversely,  that 
when  we  cannot  conceive  two  things 
together,  they  cannot  exist  tiigether, 
and  that  their  ooiulunatioii  may,  with- 
out further  evidence,  tie  rejected  from 
the  list  of  possible  occurrences. 

Few  persons,  I  am  incliued  to  think, 
hove  reflected  on  the  great  extent  to 
which  this  fallacy  has  prevailed,  and 
the  actual  beliefii  and  ai 


s  of  mankind.     For  a 
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I   will   exAinine  in 

□r  tiu» 


whioh  ID  different  nges  Mid  bf  dif- 
fonnt  inrtions  of  Ute  humtin  nuts 
hAve  been  coiuIderHcl  bi  omeni  or 
{woKDoMisa  of  mme  interenting  event, 
wb^bca  lalMnltnua  or  Fortunate,  the; 
will  ba  foand  very  gHnerall;  nhftrnc- 


which  they  are  thereFon)  vupposed  to 
lorbode  the  nctoftl  acciirrenoe.  "Tatlc 
of  the  devil  &ud  he  wi!l  appear,"  hiw 
puued  into  a  provutli.  Talk  nf  the 
devil,  that  Is,  raine  the  idea,  nod  the 
reality  will  follow.  In  tiiHEa  when 
the  appearance  of  that  jienonage  in 
a  vinible  form  wua  thought  to  &  no 
iinFrequeiit  ocoarrenoe,  It  haa  douht- 
tt^Ba  often  liapwned  lu  penuins  oF 
vivid  iluaglnatiini  and  aunileptihle 
lietvea  that  talking  of  t1i«  devil  has 
cailBed  theni  to  fancy  they  saw  him  ; 
M,  even  in  uur  more  incredulnuK  days, 
Uitening  to  ghost  Btories  prsdiapnses 
w>  to  tee  ehoHti  |  and  thus,  aa  a  prop 
to  the  A  jirioH  fallacy,  thcrs  might 
onma  to  bo  added  an  ftuxiliary  fallaoj 
of  inal-olwervatiDn,  With  olio  of  falne 
guneralination  grounded  on  it.  l<'ul- 
laalea  of  dilferelit  orders  oFten  herd 
01*  aluxt^r  together  in  this  foihion, 
one  ainoothing  the  way  for  another. 
Bnt  the  origin  oF  the  mipertttitlon  in 
evidently  that  which  we  have  as- 
signed. In  like  manner  it  has  been 
univeraally  oonsidered  unlucky  to 
ipesk  of  mSifortnne.  The  day  on 
which  nny  calamity  tiappenod  has 
been  considered  »□  unForttinate  day, 
and  there  hns  been  a  feeling  eVBry- 
where,  and  in  nome  natlonB  a  i-cli- 
giouB  obligation,  against  transacting 
any  important  buuineas  on  that  day ; 
for  (in  Euch  a  day  our  thoughts  are 
likely  tv  be  of  miEfortane.  For  a 
Bimilar  reaain  any  untoward  occur- 
rence in  commencing  nn  undertak- 
ing hsa  been  considered  uminoua  oi 
f nUure,  and  often,  donbtleas,  has  really 
Contributed  to  It,  by  putting  the  per- 
■ons  engaged  In  the  enterprise  moTE 
or  less  out  of  spirits :  hut  the  belief 
haa  eijually  prevailed  where  the  dia- 


agraeabte  ciicnnutamw  wm,  in<Ie> 
pendently  of  lupersKtion,  t<«  instf- 
nilicant  to  depress  tlie  epiritB  by  wiy 
influaoce  of  IM  own.  All  know  tha 
story  of  Cnsar'a  nccidentftlly  atiuti- 
bling  iu  the  not  of  landing  on  tti 
Afriean  oaa«t,  and  the  pteaenoe'nF 
mind  with  which  he  converted  the 
direful  preutge  into  a  faronrafale  ona 
by  exohilining,  "Afrloi,  I  tiubraea 
thee.''  Hiieh  omens,  it  la  tnu^  wera 
often  onnceived  Bi  warnings  of  the 
future,  given  by  a  friendly  or  a  hor- 
tilo  deity  ;  but  thin  very  mpentttioa 
grew  out  of  a  pra-exlBtiDg  tenttcoDyi 
the  god  waa  ailppoaed  to  lend,  aa  an 
indication  of  what  wan  to  come,  nui9- 
thing  which  people  were  alre^fdia* 
1ioB«d  to  consider  In  that  lighL  S« 
in  the  cane  of  Incky  or  unlock;  natoM. 
Herodotus  tells  u«  how  the  GrtwUa, 

aged  in  tlieir  enterlirisa  by  the  aniral 
of  a  deputation  fruoi  Samo^  one  ul 
the  members  of  which  waa  nftmMl 
Hegesiitratiu,  the  leader  of  armteki 

Oaaea  may  be  pointed  out  lU  Whicit 
aometliing;  which  could  have  no  twd 
stfeut  liut  to  inuka  persons  IhMe  ill 
miffcirtiine  wan  regarded  not  mwely 
aa  a  prognontlc,  but  Bi  Mmedifng. 
approaiidilng  to  an  actual  cause  of  it 
The  eiiiJ^M  of  the  Ureehs,  and/nMta 
liiiiriiii  or  bona  virba  quifto  oE  tha 
EomauB,  evinoo  the  care  with  which 
they  endeavoured  to  repress  the  utter- 
ance of  any  word  expr«Alve  or  sng^ 
gestiveof  Ill-fbKDne;  notfrntn  no" 
of  delicate  pditeneu,  to  wlilch 
general  niodn  of  conduct  hud  feeling 
bad  very  little  reference,  bufc  frots 
liona  fide  alarUi  test  the  event  ao  aUj^ 
gcBted  to  the  imagination  should  in 


fHCEOI 


ilieratltion  hat  been  khowb  to  exiafe 
among  uneducated  persons  even  in' 
our  own  day :  it  i>  thought  an  tan. 
ohiistian  thing  to  talk  of  or  eomnn 
tile  deiith  of  any  person  while  M  in 
alive.  It  is  known  how  otrarul  tl 
Romans  Were  to  avdd,  by  MB  ind' 
mode  of  Bpeeob,  the  uttsniiiaa  ' 
word  directly  (•uprBsalve  of  d 
other  calamity  :  how  instead  of  Mer- 


of  nrif 


The 
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oE  which  SelraMitii  k>  iiagaciaualy  ds' 
tecteil  tbo  Tbeasaliou  origin  (MaXf  nr, 
MaXo^Dj, )  the/  ahanged  into  thu 
highljr  pnjpiUaus  deDDmiaatioli  Bene- 
ventum  ;  Egeeta  intu  Segesta ;  and 
Epidamuuij,  a  rntme  «o  iiiteteetiti;  iu 
ita  osauciatioiiB  to  the  reader  of  Tbu- 
cjdides,  they  exchanged  for  Dycrha- 
cbiutn,  to  escape  the  perilu  of  a  ivord 
BnggestivB  of  dammiiit  or  detriment. 

"If  an  bara  croaa  the  highwaj," 
BayB  Sir  Thomas  Browne,*  "there  are 
few  sbova  threeioors  that  are  not 
lierpleied  thereat ;  which  iiotwith. 
standing  ia  but  an  augurial  terror, 
aeconling  to  that  received  exprea- 
flioD,  JnauBpicittuia  dat  itc}'  oolatus 
Ifpui,  Aad  the  ground  of  the  conceit 
was  pmUibty  no  greater  than  this, 
that  a  faarful  aniionl  pasaing  by  uB 
portended  unto  ua  something  to  be 
feared  ;  as  upon  the  like  coniidera- 
tiuD  the  meeting  of  n  fox  piGsaged 
some  future  imposture."  Such  super- 
atitinns  as  thesd  last  must  be  the 
result  of  Btitdy ;  they  ore  too  recon- 
dite for  natural  or  spontaneouagrowth. 
But  when  the  attempt  was  ooce  made 
to  Goni<truot  a  science  of  predictions, 
an;  association,  though  ever  eo  faint 
ur  remote,  by  whieh  an  object  could 
be  oonuected.  in  however  farfetched 
a  manner,  with  ideas  either  of  pros- 
perity or  of  danger  and  misfortune, 
was  enough  to  detemiinB  its  being 
classed  among  good  or  evU  on^ens. 

An  ei^ample  of  rather  a  different 
kind  from  any  of  tbeae,  but  falling 
under  the  same  principle,  is  the  famous 
attempt,  on  which  so  innoh  labour  and 
ingeuuity  wero  expendod  by  the  al- 
chtmists,  to  make  gold  patablt      "" 


)  this  ^ 


t  that 


potable  gold  could  be  no  other  thou 
the    universal   medicine :    and   why 

?old  ^  Because  it  was  an  prcoiuus. 
t  must  have  all  morvelloUB  properties 
OH  a  physical  substance,  because  the 
mind  was  olread]'  BDCUstomed  to  mnr- 

■  Fulgai-  Erron,  buuk  y.  cluip.  ti. 


From  a  similar  feeling,  "every 
substance,"  says  Dr.  Paris,*  "whose 
origin  is  involved  in  mjatery,  has  at 
JiUerent  tilnei  been  eagerljr  ivpplied 
tu  the  purpoaue  of  medicine.  Nut 
long  since,  one  of  those  shoWara  whioh 
are  now  known  to  consist  of  the  ei- 
crements  of  insecte  fell  iu  the  north 
of  Italy  ;  the  bhabitauts  resided  it 
as  monno,  or  tonis  siipttmatunil  pana- 
cea, and  they  Bwollowed  it  with  Huah 
avidity,  that  it  was  only  by  extreme 
addriflB  that  a  smiklt  qiuntlty  was 
obtained  for  B  chemical  examination." 
The  BupentititHi,  in  this  instsnce, 
though  doubtlens  portly  of  a  religious 
character,  probably  in  part  aleo  arose 
from  the  prejudice  that  a  wonderful 
thing  inunt  of  course  havo  wuiideiful 


g  3.  The  imtniices  of  i  priori  fal- 
lacy which  we  have  hitherto  cited 
belong  to  the.eiaBB  of  vulgar  errom, 
and  do  not  now,  nor  in  any  but  a 
rude  age  ever  could,  impose  upon 
minds  of  any  considerable  stlain- 
ments,  But  those  to  which  we  are 
about  to  proceed  have  been,  and  still 
are,  all  but  universally  prevalent 
among  thinkeis.  The  same  disposi- 
tion to  give  objectivity  to  a  law  of 
the  mind — to  suppose  that  wimt  is 
true  of  our  ideas  uf  things  must  be 
true  of  the  things  themseh-es — ex- 
hibits iCaelf  in  many  of  the  most  ac- 
credited modes  uf  philwophieal  In- 
vestigation, both  on  pliysicol  and  on 


embodies  itaelf  in  two  maiims,  which 
lay  claim  to  axiomatic  truth  :  Things 
which  we  cannot  think  of  together 
cannot  co-exist ;  aud  Tilings  which 
help  thinking  of  together 


axiet     1  a 


3  that 


these  precise  words,  but  tiie  history 
both  oE  philosophy  and  of  popular 
opinions  abounds  with  eiempliflca- 
tions  of  both  forms  of  the  doctrine. 

To  begin  with  the  bttei  of  them  ; 

*  /■AaniKireiDjiia,  Hlsturicsl  InCTwlUB- 
Uun,  p.  16. 
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It  waa  one  oC  the  recpived  argumeiitK 
against  the  CoperoicBiii  system,  that 
we  cannot  conceive  tn  grent  a  void 
Hfuw  oa  that  ayatem  HUppoeuB  to  QT^ist 
iu  the  celestial  regions.  When  man's 
imaginations  hod  ttlwuja  been  need  to 
conceive  the  Htara  at  firnily  net  in 
solid  spheres,  they  nntiirally  foand 
inach  ilifRculty  in  imBgining  them  in 
so  different,  and,  as  it  doubtleBU  ap- 
peiu«d  to  them,  bo  precarious  a  situa- 
tion. Bnt  thej  liiul  no  right  to  mis- 
take the  limitation  (whether  nnturnl, 
or,  as  it  in  fact  proved,  only  artificial} 
of  their  ovrn  faculties  for  an  inherent 
limitation  of  the  poBsibla  modes  of 
existence  in  the  universe. 

It  may  bs  said  in  objection,  that 
the  error  in  these  cases  wos  in  the 
minor  premise,  not  the  major ;  an 
error  of  fact,  not  of  principle  ;  that  it 
did  not  consist  in  supposing  that  what 
Is  inconceivable  cannot  be  true,  but  in 
nupposini;  antipodes  to  be  luconoeiv- 
able,  when  present  experience  proves 
that  they  can  be  conceived.  Sven 
if  this  objection  were  allowed,  and  the 
proposition  that  what  is  inconceivatile 
cannot  be  true  were  snftered  to  remain 
unquestioned  ns  a  speculative  truth,  it 
would  be  a  tnith  on  which  no  pracU- 
cal  consequence  could  ever  be  founded, 
since,  on  this  showing,  i(  is  impossible 
to  alHrm  of  any  proposition,  not  being 
u  oontradictiun  in  terms,  that  it  is  in- 
conceivable. Antipodes  were  really, 
not  fictitiously,  inconceivable  to  our 
Buoestors :  they  are  indeed  conceiv- 
able to  us ;  aud  as  the  limits  of  our 
Cwer  of  conception  have  been  so 
'gely  extended  by  the  extension  of 
our  experience  and  the  more  varied 
exercise  of  our  imagination,  so  may 
piigterity  find  many  combinations  per- 
fectly conceivable  to  Ihein  which  are 
iucnnoeivable  to  ns.  But,  as  beings 
of  limited  experience,  we  must  always 
and  necessarily  have  limited  conoep- 
tive  powers  ;  while  it  does  not  by  any 
means  follow  that  the  same  limitation 
obtainH  in  the  pouubilitiea  of  nature, 
nor  even   in   her  actual   manitesto- 

UMirr  more  Uioii  j,  <.<;iitiiry  and  a 


half  ago  it  was  n  scientific  maxim, 
disputed  by  no  one,  and  which  no  one 
deemed  to  rei[iiire  any  proof,  that  "a 
thing  cannot  act  where  it  is  not."  * 
With  this  weapon  the  CartesiaiiK 
waged  a  formidable  war  against  the 
theory  of  gravitation,  whi^,  aocord- 
ing  to  them,  involving  so  obviiius  an 
obsurdity,  must  be  rejected  in  Hffliw*  ; 
the  sun  could  not  possibly  act  upon 
the  earth,  not  bein^  there.  It  was 
not  BOrpriBing  that  the  adherents  o( 
the  old  systems  of  astronomy  should 
urge  this  objection  against  the  new  ; 
but  the  false  assumption  imposed 
et|H8lly  on  Newton  himself,  who.  In 
order  to  turn  the  e<!ge  of  the  objec- 
tion, imagined  a  subtle  ether  which 
filled  up  the  space  between  the  sun 
and  the  earth,  and  by  its  intermediate 
agtmcy  was  the  proximate  cause  of 
the  phenomena  lA  gntviUition.  "  It 
is  incoDceivable,"  said  Newton,  in  one 
of  his  letters  to  Dr,  Bentley.t "  that 
inanimate  brute  matter  should,  with- 
out the  mediation  of  Bomething  else, 
which  is  not  material,  operate  upon 
and  affect  other  matter  miihout  mtltiial 
cantaet,  ,  ,  .  That  gravity  should  lie 
innate,  inherent,  and  essential  to  mat- 
ter, so  that  one  body  may  act  on 
another  at  a  distance,  through  ■  va- 
cuum.  without  the  mediation  of  any- 
thing else,  by  and  through  which 
their  action  and  force  may  be  oon- 
veyed  from  one  to  another,  is  to  mo 
BO  great  an  absurdity,  that  I  beltevu 
no  man,  who  in  philosophical  matters 
luut  a  competent  &oulty  of  thinking, 
can  ever  fall  into  it."  This  passage 
should  be  hung  up  in  the  cabinet  ut 
every  cultivator  of  science  who  is  ever 
tempted  to  pronounce  a  fact  inipos- 
siblB  because  it  appears  to  him  ineon- 
oeivable.  In  our  own  day  one  would 
be  more  tempted,  though  with  eijual 
injustice,  to  reverse  the  concluding 
observation,  and  conuder  the  seeiiijj 


J  alniirdibj  at  all  in  »  thin^r  bd 
iuple  ftad  nftturul,  to  be  what  reall; 
nrlu  (hs  absenoe  of  "  a  oompeteut 
fncult;  of  til  inking.''  Nn  cna  now 
feeli  any  difficulty  in  conceiving  tirii- 
vity  to  be,  Hd  much  u  imy  other  priv 
perty  in,  "inherent  and  eesantial  to 
mattur,'^  nur  iindfl  tlie  comprtihenaion 
nf  it  fxcilitated  in  tbe  unalleat  d^teo 
tiy  (he  auppusitiun  of  an  ethur,  (though 
Home  recent  in([Uiran  do  (jive  this  as 
an  explanation  of  it,)  nor  thinks  it 
at  all  inorediblo  that  thi)  celtntial 
bi>di«H  oan  and  do  sat  whare  they,  in 
iiutuai  Iwiiily  preaance,  ara  iiot.  To 
lu  it  ia  Dot  more  wonderful  that  bodies 
xboidd  aoC  upon  one  another  "  with* 
out  mutual  contaot,"  than  that  they 
■hould  dosowhen  incotitaot  I  wa  are 
(nniiliar  with  both  those  facta,  and  we 
find  them  equally  inexplicnbla,  but 
equally  easy  to  baliava.  ToNaiyton, 
the  one,  betiausu  his  ima^uation  wac 
familiar  with  it,  appeared  natural  and 
a  matter  of  course,  while  the  other,  for 
the  contral'y  reason,  Beemed  too  absurd 
to  be  credited. 

It  ii  strange  that  any  one,  after 
•uvh  a  warning,  Bhuuld  rsly- implicitly 
on  the  evidenoB  d  priori  of  auch  pro- 
pUBitims  as  these :  tbatniatter  cannot 
think ;  that  space,  or  extension,  ia 
infinite ;  that  nothing  can  be  mode 
nut  of  nothing  (ei  idhHo  niWl  Jit). 
Whether  theea  projioaitiona  are  true 
or  not  this  ia  not  the  plaoe  to  dotar- 
mine,  nor  even  whether  the  f|uegtiiiiui 
am  wiliible  by  the  human  focultiijs. 
But  aucji  doctrrnes  ore  no  mora  self- 
evident  trutlis  tlinn  the  imcient  maxim 
that  a  thing  cannot  act  where  it  is 
not,  which  pn^iabty  ia  not  now  be- 
lieved by  any  eiiuoated  person  in 
"inipe.*  Mattercaniintthink;  whyT 

oauaa  we  uniMK  DOfuwIi'e  thought 
l^be  annexed  bo 

iterlal  partidea.     Space  it  infinite, 

Sanaa  having  never  known  anypart 
of  it  which  hiul  not  other  jiartd  be- 


yond it,  vraeoniMJMiu^'e  an  abulute 
termination.  En  nihi/o  nihil  Jit,  ]»• 
oausB  having  never  known  any  phy- 
sical pmduot  without  a  prB-eiistiiig 
phyaical  material,  we  raniiat,  oi  thlutl 
we  cannot,  imaffiiie  a  oraatian  o<t,\  <i 
nothing.  Sut  these  tilings  may  iu 
themaelves  bo  aa  conceivable  M  gntTt- 
tation  withoutan  intervening  nMriiaa 
which  Newton  thought  tou  grdal  ftn 
abaurdity  for  any  person  of  a,  ooln- 
peteut  faoulty  of  pliilueophiuBl  thiuk> 
ing  to  admit :  and  avaa  siippoiunir 
them  nob  oonoeivahle,  this,  tor  augbb 
we  know,  may  be  merely  one  of  V» 
limitationB  of  our  very  linutad  niindv 
and  not  in  nature  at  olL 

No  writer  has  more  directly  iden- 
tified hinuelf  with  the  fallacy  uow 
under  consideration,  or  has  embodied 
it  in  more  distinct  terms,  tlian  Leib- 
nits.  In  .bis  view,  unless  a  thing 
was  not  merely  conceivable,  but  even 
exphiinable.  It  oould  not  exist  in  na- 
ture. All  natural  phenomena,  ac- 
cording to  him.  must  ba  euseeptilda 
of  being  accounted  fur  a  priori.  Tha 
only  facts  of  which  no  txplanatiDn 
oould  be  given  but  the  will  of  God 
were  miraoles  properly  so  called. 
"  Jareconnais,"  tayi  he,*  "qnlln'est 
p^  pennis  de  nier  ce  qu'on  n'euteiul 
pas ;  mais  j'ajoata  qu'oti  a  droit  ds 
nier  (uu  moinii  duia  I'ordre  natunrl) 
CB  qua  absolument  n'est  pcant  in- 
telligible ni  explicable.  Ja  soutiens 
auaei  .  .  .  qu'enfin  la  conoepfjon  das 
cnSatures  n'est  pas  ia  mesure  dn 
pouvoir  de  Diaii,  mais  que  leur  oou' 
oeptivit^  ou  fores  de  ooncavoir,  ast 
U  mesure  du  pouvoir  de  la  nstnrs, 
tout  ee  (jui  est  cmfurmo  4  I'ordra 
naturei  pnnviuit  utm  ooufu  ou  ea» 
tendu  par  quelqne  orAature." 

Not  content  with  aaaun 
nothing  oau  bs  traa  wbiidi  we  •>«  un- 
able to  conceive,  scientific  inqoireci 
liave  frequently  given  a  atiU  fnrttier 
extension  to  the  doctrinu,  and  hitld 
that,  even  of  things  not  altogMlue 
iVable,  tiiat  wMoh  wecaBOHl'* 


coivc  with  the  greatest  eaae  islibeliegt 
to  be  true.  It  w»9  long  on  sdiaitted 
axiom,  wid  ii  not  jut  entirely  dia- 
creditad,  that  "  aatura  aiways  aoU  by 
the  eioipleat  niCBim,"  i.t.  hy  thosa 
wbinh  Bra  moet  eaailj  conceivkhle.* 
A  )ai^  pmportian  of  all  the  errora 
ever  conniiitted  in  the  iaveetigBtiaii 
of  the  lawH  i>f  nature  hnve  ariseu 
fmm  tha  uamnption  th&t  the  moat 
familiar  expluiatian  or  hypotbeaiii 
iDoat  be  the  truest.  One  of  the  moat 
inatructive  facts  in  eciGntiiiD  hietiiry 
is  the  pertioaoity  with  whioh  the 
Ininun  mind  clung  to  the  belief  that 
the  hcBVenly  bodies  muat  move  in 
circle*,  or  bo  CMTied  round  by  the 
revolution  of  apherea,  meFely  beDaun 
thoBB  vere  in  tbemnelvea  the  aimpleat 
HuppiKti»na ;  though,  to  molce  them 
ncoord  with  the  f»cta  whieh  wei» 
ever  coutradioting  them  more  and 
mare,  it  became  neceaaary  to  add 
Inhere  to  sphere  snd  circle  to  circle, 
imtil  the  original  simplicity  was  con- 
verted into  aJmoBt  inextricable  coni- 
])lioatioti, 

S  4.  We  pam  to  nnother  A  ja^ori 
fallacy  or  natural  ptejudion,  allied 
to  the  funoer,  and  originating:,  oa 
that  does,  in  the  tendency  to  presume 
on  exact  Ciirrenpondcnue  betwerai  the 
lawa  of  tlie  initid  and  thwe  of  things 
external  to  it.  The  fallacy  may  be 
enunoiitted  in  thia  i^eneril  form — 
Wliatever  can  be  thought  of  apart 
uiista  a{iart ;  and  its  moat  renmrk- 
able  maliifeatation  cnnUEts  in  the 
]ierso«ificatinn  of  abatTBotions.  Man. 
kind  in  all  agcv  have  had  a'atreug 
pmpsnnty  to  cooolnde  that  wherever 
there  is  a  name  there  mnrt  be  '"" 
tinguiahabls  aeparats  eutity 
tponding  to  the  name  ;  and  every 
comi^x  idea  which  the  mind  haa 
formed  for  itself  by  opersting  upon 
its  oonceptinna  cif  iiiiiividiuil  thing!, 
was  oonaiderud  to  have  an  outward 
"bjeoUve    mality    answcrii 


Tata,  ChonoB,  Nature,  Time,  Space, 
were  real  beings,  nay,  even  giidfl.  If 
the  analysis  of  qualities  In  the  earlier 
]iBrt  of  this  wnrk  be  correct,  names 
of  qualities  and  namee  of  aubataoces 
stand  for  the  very  sBme  sats  of  fautx 
or  pheDomena  ;  uAilmrM  and  a  inhilt 
Ikiiig  are  only  different  phraaes,  re- 
qnired  by  oanvenienee  for  speaiiing  of 
the  lame  istemal  fact  under  different 
relations.  Not  auch,  hnwevar,  was 
the  notion  which  this  verbal  distinc- 
ion  suggested  of  old,  either  to  the 
ulgaror  to  the  scientific.  Whitenesa 
woa  an  entity  inhering  or  atickiuj;  in 
the  white  lubataiice :  and  vn  nf  all 
other  qualities.  80  far  was  Uiia  car- 
ried, that  even  oinicrete  general  terms 
were  suppoaed  to  be,  not  names  of 
indeiinibe  nnmbeis  of  individuai  sub- 
lit  names  of  a  peculiar  kind 
B  termed  Univi'rsal  8ub- 
atnnceg.  Because  we  can  think  and 
Hpeak  of  man  in  general,  that  is,  of 
all  pereoDS  in  BO  far  a*  inasessing  tha 
commoD  attributes  of  the  apeoiea, 
without  fastening  our  tboughta  per- 
manently on  some  one  individual 
person  ;  therefore  man  in  general  was 
supposed  to  be,  not  an  aggregate  of 
individual  persona,  but  an  i^Htraet 
or  universal  man,  distinct  from  these- 
It  may  be  imagined  what  hnvno 
metaphysiolani  truned  in  these  ha- 
bits  msde  with  phileaophy  when 
they  came  to  the  largest  generoliaa- 
tinnn  of  all.  Subrlantim  Seeuntlri  o( 
any  kind  were  bad  enongli,  but  silcll 
Snbstantin  Secunds  im  ri  It,  for  ex- 
ample, and  ti  It,  standing  for  pecu- 
liar entities  supposed  to  be  inhvnmt 
in  all  things  which  m'lf,  or  in  all 
wliioh  are  said  to  be  one,  were  enough 
to  put  an  end  to  all  Intelligible  die- 
cnsMon  ;  especially  nince,  with  a  just 
perception  that  the  trtitha  which  philo- 
Hophy  pu^nies  are  ffBnirral  truuia,  it 
wae  soon  laid  down  that  thene  gene- 
rat  subatancea  were  the  only  aubjects 
of  soienee,  being  immutable,  whils 
individoal  substances  cognisable  by 
the  senses,  being  in  a  peqietual  flux, 
could  not  be  the  subject  of  real  kuow- 
leiljje.      Tllix  mi™mri-hunsirjn  ot  Oa* 


FAIXACIEa 


impevt  nl  getteni  Uugauge  eo 
tata  ilftttoMB,  a  wnnl  w  moeh 
oftoier  wtilten  uad  apoken  tbui 
tmdenlaail  Wlteth«'  in  the  Veda*, 
in  the  PlatoniiU,  or  tn  itie  Hegi^likiw, 

mm  aacrilnng  olijecUva  eiiitence  to 
the  ubjectiTC  cmtions  of  our  own 
fncnltiav  ^  ideaa  or  fvelings  of  the 
inlnd  ;  ind  belieriDg  that  bj  wstch- 
in^  Mid  conteiiiplMiii){  these  ideu  of 
it*  own  malung,  it  can  read  in  them 
what  takes  place  in  the  wnrld  without. 


g  5.  Prooeeding  with  the 
tlon  nf  A  priori  falladea,  and  endea- 
Vmiring;  to  arrange  them  with  as  mneh 
mCerence  aa  posHible  to  their  nattirul 
sffinitieii,  we  come  to  another,  which 
\»  bIho  neartj  allied  to  the  fallacy  pre- 
ceding the  last,  standing  in  the  same 
relation  to  one  vnriety  of  it  as  the 
fallacy  last  mentioned  does  tn  the 
other.  This,  toOi  represents  natore  as 
under  incaiiacities  corresponding  to 
thoie  of  OUT  intellect ;  but  Instead  uf 
only  smerting  that  nature  cannnt  do 
a  thing  because  v/e  cannot  conceive  it 
done,  goes  the  still  greater  length  iiF 
averring  that  nature  does  a  particiiliir 
thing,  on  the  sole  ground  that  we  can 
Me  no  reason  why  shu  slioujd  not. 
Absurd  OS  this  seems  whm  so  plainly 
■tated,  it  is  a  received  principle  among 
■oientiflo  authorities  for  demonstrat- 
fng  A  priori  the  laws  of  physical  phe- 
nomena. A  pbenoinennn  must  fol- 
low a  certain  law,  because  we  see  no 
reason  why  it  should  deviate  from 
that  law  ill  one  way  rather  than  in 
another.  This  is  called  the  Principle 
ot  the  Sutlioient  Keiuon  1*  and  by 
inouis  of  it  philosophers  ofti^n  flatter 
themselvea  that  they  are  able  tu  es- 
tdbliih,  without  any  appeal  to  experi- 
enou,  the  most  general  truths  of  ex- 
perimental physics. 

Take,  for  eiaaiple,  two  of  the  moat 
intary  of  all  kws,  the  law  of 
ia  and  the  Urst  law  of  motion. 

body  at  test  cannot,  it  is  afiinued, 

thnt  i4  LrlUilti.  liiittliD  priuclpln 
Illy  nppMlsd  to  unrtorthntiuinioi)}' 


some  eiteroal  fot«e ;  Iiksiisf,  if  il 
did,  it  most  either  move  np  or  dom, 
forward  or  backward,  and  so  forth: 

but  if  no  outward  fnroe  acta  upon  it, 
there  can  be  no  rauon  for  its  mr    '  ^ 
up  rather  than  down,  or  down  latber 
than  up^  Ac ;  ergo,  it  will  not  mr 
at  all 

This  reasoning  I  conoeive  to  be  ■ 
tjrely  fallacious,  as  indeed  Dr.  Brown, 
in  bis  treatise  on  Cause  and  Effect, 
has  shown  with  great  acuteneai  and 
justness  of  Uiought.  We  have  befi 
remarked  that  almost  ever;  hllacy 
may  be  referred  to  different  graiera 
by  different  modes  of  filling  up  the 
suppressed  steps ;  and  this  puticnlar 
one  may,  at  onr  option,  be  brooght 
under  prlitio  prineipii.  It  sappnses 
that  nothing  can  be  a  "  suffici  '' 
reason  "  for  a  body's  moving  in 
particular  direction  except  some 
temal  force.  But  tliia  is  th«  vei^ 
thing  to  be  proved.  Why  not  some 
internnl  force  ?  Why  not  the  law  of 
the  thing's  own  nature  7  Since  "' 
philosophers  thinlc  it  neoeiisai^ 
prove  the  law  of  inertia,  they  uf 
coune  do  not  suppose  it  to  be  self- 
evident  ;  they  must,  therefore,  be  of 
opinion  that,  previously  to  all  proof, 
the  suppoaittiui  of  a  body's  moving 
by  internal  iuipulse  is  an  admis^^ 
hypothesis  ;  but  if  so,  why  ia  no.  __ 
hypothesis  also  admissilue  that  tll» 
internal  impulse  acts  natnnUly  ii 
some  one  particular  direction,  not  in 
anotherT  If  spontaneous  ra  ■■ 
might  have  been  the  law  of  mi 
why  not  epuutaneous  motion  towanh 

!Un,  towards  the  earth,  or  to- 
wards the  zenith  1     Why  not,  as  the 

nts  supposed,  towards  a  parti- 
cnlar  place  iu  the  univeisc^  *W'*' 
priatcd  to  each  particular  kind  of 
substance  T  Surely  it  is  not  allow- 
able to  say  that  spontaneity  of  motion, 
is  credible  in  itself,  but  not  oedible 
if  supposed  to  take  place  in  any  de- 
terminate direction. 

Indeed,  if  any  one  choose  to  aseeit 
that  all  bodies  when  uncontrolled  set 

1  a  direct  lint  bjn-ardi  the  north 


rALXACTES  OF  arMPLB  INSPECmOK 


imU,  he  might  equally  prove  his  point 
by  the  principle  ot  the  Sufficient  Rea- 
tnn.  By  what  right  h  it  aesuined 
thftt  a  state  of  rest  ii  ths  pntticiilu 
Ktate  which  cannut  be  deviated  from 
withont  spetial  eauae  ?  Why  not  a 
rtate  of  motion,  and  of  some  parti- 
ciiIhT  Bort  lit  njotlon  ?  Why  may  we 
nut  say  that  the  natnml  state  af  a 
horse  left  to  hiniBalf  is  to  arable,  be- 
CKuse  otherwise  he  muat  eithsr  trot, 
^lop,  or  etand  aCill,  and  because  we 
know  no  reason  why  he  should  do 
one  of  these  rather  than  another  T 
If  thiu  in  to  be  calli:d  an  unfair  use 
of  the  "KiiflicieDt  reason,"  and  the 
other  a  fair  one,  there  must  be  a. 
tacit  asBuinption  that  a,  state  of  rest 
ia  more  natunvl  to  a  horse  than  a 
ntate  nf  ambling.  If  this  means  that 
it  U  the  state  which  the  animnl  will 
assume  when  left  to  himself,  that  ia 
the  Teiy  point  tu  be  proved  ;  and  if  it 


a  this,  it 


that  a  state  of  rest  is  the  simplest 
state,  and  tbereforo  the  most  likely 

the  fallaeiea  or  natural  prejudices  we 
have  already  examined. 

So  again  of  the  First  Iaw  of  Mo- 
tion ;  that  a  body  once  moving  will, 
if  left  to  itself,  oontinus  to  move  uni- 
formly in  a  straight  liue.  An  attempt 
ia  made  to  prove  this  law  by  saying, 
that  if  uiit,  the  body  muat  deviate 
either  to  the  right  or  to  the  left,  and 
that  there  is  no  reason  why  it  nhould 
do  one  more  than  the  other.  But 
who  could  know,  antecedently  to  ei- 
peiience,  whether  there  was  a  reason 
or  not  *  Might  it  not  be  the  nature 
of  bodies,  or  of  some  particotar  bodies, 
lo  deviate  towards  the  right!  or  if 
the  Bupponition  is  preferred,  towards 
the  east  or  south !  It  was  long 
thought  that  bodies,  terrestrial  ones 
at  least,  bad  s  natural  tendency  to 
(ieSect  downwards ;  and  there  is  no 
shadow  of  anything  objectionable  in 
the  supposition,  except  that  it  ia  not 
true.  The  pretended  proof  of  the  law 
of  motion  ia  even  more  majufestly 
untenable   than   that  of   the  law  of 


imes  that  the   continu- 


n  the  d 


n  tint 


ance'of  mo 
taken  is  more  natural  than  deviation 
either  to  the  right  or  to  the  left,  but 
denies  that  one  of  these  can  possibly 
be  more  natural  than  the  other.  All 
these  fancies  of  the  possibility  of 
knowing  what  is  natural  or  not  natn- 
rul  by  any  other  means  than  experi- 
ence, are,  in  truth,  entirely  futile. 
The  real  and  only  proof  of  the  laws 
of  motion,  or  of  any  other  law  of  the 
universe,  is  experience ;  it  is  simply 
that  no  other  suppositions  explain  or 
are  consistent  with  the  facts  of  uni- 
versal nature. 

Geometers  have,  in  all  ages,  been 
open  to  the  imputation  of  endeavour- 
ing tu  prove  the  most  general  faots 
of  the  outward  world  by  Bophistioal 
reasoning,  in  order  to  avoid  appeals 
to  the  senses,  Archimedes,  sa^  Pro- 
fessor Ptayfair,*  established  snnfe  of 
the  elementary  propositions  of  statics 
by  a  proi-ess  in  which  he  "  Imrrows  no 
principle  from  experimont,  but  estab- 
lishes his  cunoltision  entirely  by  rea- 
soning il  prion.  He  assuiues,  indeed, 
that  equal  bodies,  at  the  ends  of  the 
equal  arms  of  a  lever,  will  balance 
one  another  ;  and  also  that  a  cylinder 
or  parallelopiped  of  humogeneuus  mat- 
ter will  be  balanced  about  its  centre 
of  magnituclB.  These,  however,  are 
not  inferences  from  experience  ;  they 
are,  prr>perly  speaking,  conclusions 
deduced  from  the  principle  of  the 
Suttloient  Reason."  And  to  thia  day 
there  are  few  geometers  who  would 
not  think  it  far  more  scientiGo  to 
establish  these  or  any  other  premise 
in  this  way  than  to  rest  their  ovidenoo 
on  that  familiar  enperience  which  in 
the  case  In  question  might  have  been 
so  safely  appealed  to. 

g  6.  Another  natural  prejudice,  of 
most  extensive  prevalence,  and  which 
had  a  great  share  in  producing  the 
errors  fallen  into  by  the  ancients  in 
their  physical  inquiries,  was  this : 
That  the  differences  in  nature  must 


■p>in'l  In  (HIT  komthI  dUtinc- 
I  ihrt  vffncU  which  WB  MB  «c- 
.  irhhI.  in  piipulitr  lanipiiige,  tii  odl 
by  diflnrcnt  naniiM,  und  ■rmitga  in 
diSerrat  ebaoa,  miut  be  of  diSereut 
tifttucc*,  uil  haia  diflpnnit  oMuet. 
Tlii<  piejiulicu.  Ml  eiideotly  of  tho 
MOia  origin  with  thane  already  treated 
nf,  mark*  tiinre  eapeci&lly  the  earlieit 
•t(ua  i<(  Mtieiice,  whun  it  hM  nut  jet 
bndlFn  l'««  from  the  trammeU  of 
sveryday  )ihraiiea](it(y.  The  extra- 
ociiinory  pn-valcnwi  of  the  fallacy 
among  the  Gi'mIc  philonophtn  may 
lie  Booountcd  for  by  their  generally 
knnvtng  no  other  languaf[e  than  their 
uwu ;  fniin  irhiuh  it  i»a>  n  conaequence 
ttatthmritiew  followed  the  aeoidenUi 


jr  ubUrafy  combinittititis  uf  that  Ian- 
guttgo  more  onmpletoly  than  can  hap- 
ptn  omong  the  nuHlunia  to  any  but 
liUtamto  penona.  They  bad  great 
dJIfieulty  in  diatlnsaithing  between 
thing)  whioh  thmr  language  oon- 
(oiindod,  or  in  tnittJng  iQentally  to- 
goUier  thing!  wni«h  it  diatinguiibed, 
•nd  ooiitd  hardly  combine  the  objeott 
bi  nature  into  any  olnioea  but  those 
whioh  were  made  for  them  by  the 
poj»ii>i'  phrnBM  u(  their  own  country ; 
or  at  iMUit  could  not  help  fancy- 
ing those  olaiMS  to  ba  natural,  aud 
kU  otliara  ofbitrary  and  artificial 
Accordingly,  MJontiflo  Investigation 
among  the  Oteok  achoola  of  apefula- 
tion  and  their  followera  in  the  Middle 
Aeea.  WM  little  more  than  a  mere 
rifting  and'  analysing  of  the  notiona 
altaohfld  to  oDOimoit  language.  They 
tliouffht  tliat  by  detonninini:  thu 
meaning  of  words  they  oould  ba- 
ooma  aciiiulntcd  with  facte.  "Tlicr 
lixik  for  grariCifd/'tayeDr.Whewell,^ 
"  Ibat  pliilneupliy  must  nsult  from  the 
relations  of  ttioso  notion*  whicli  are 
Involved  in  tliu  uonimon  use  of  Inn- 
gua^  and  ttuty  pmuaaded  tu  seek  it 
by  atndying  nioh  nutionih"  In  hit 
MTt  ohapM',  Dr.  W'hewcU  h'«  m 
iralJ  illusti«l«l  and  exemplili«l  this 
•rror,  that  I  sliall  take  tliD  liberty 
uf  quoting  hiiu  at  euius  L-iigtb. 

'  UM.  h4  S,-. ,  tNSk  i.  c)u>i>  1 


The  prapoinfy  lo  fed:  («r  ptb- 

gunge  may  be  discerned  at  a  tvry 
early  period.  Thtu  •*«  hare  an  ci- 
ODiple  of  it  in  a  saying  wbtoh  is  re. 
ported  of  Tholes,  the  f'Hindlsr  of  Graok 
philo»phy.  When  he  was  adled, 
'What  is  the  ijnatat  thing!'  hare- 
plied, '/'/on;  for  all  other  things  are, 
in  the  world,  but  the  world  ia  ui  it.'' 
In  Aristotle  we  have  the  'vm"T"'niV 
tion  of  this  mode  of  speoulation.  'Dm 
uauol  point  from  which  be  rtarti  ia 
his  inquiries  is,  that  Tit  lajr  tiliis  oe. 
thus  in  comiTHHi  language  Tbus' 
when  he  bos  tu  discuas  the  qaeatioilt 
whether  there  bn,  in  any  part  of  th4 
imivarsa,  a  void,  or  space  in  whiiJl 
there  is  nothing,  be  inquires  first  in 
how  many  senses  we  say  that  OM 
thing  is  in  another.  Ha  onumeraU* 
many  of  these;  we  say  the  pwt  if 
in  the  whole,  as  the  hnger  ia  in  ih^ 
handi  again  wa  say,  the  nwdea  ■( 
the  gunns,  as  man  ia  inoliided  tV 
iroal ;  E-gtan,  the  government  irf 
-oeOQ  is  in  the  king ;  and  viw 
other  leneea  are  descrilied  and 
emplifled,  but  of  all  these  lie  mat 
javper  is  whan  wo  say  a  thuig  is  »a 
a  vessel,  and  generally  in  plaer.  He 
next  examines  what  place  is,  taii 
comes  to  this  conclusion,  tbsj)  'if 
about  a  body  there  be  another  body 
including  it,  it  is  in  place,  and  if  nut, 
not'  A  body  moves  whan  it  changes 
its  place  ;  but  he  adds,  that  if  water 
be  in  A  vtHsel,  the  vessel  being  at  rest, 
the  porta  of  the  water  may  still  move, 
for  they  are  included  by  eadi  other  ; 
so  that  while  the  whole  doranot  ohanjre 
its  place,  the  parts  uiay  obonge  their 
place  in  a  ouculnr  order.  Pro«c«ling 
then  to  the  question  of  *  void,  he  m 
usual  examines  the  different  senses  in 
\thich  the  term  is  iitied,  and  adopb  as 
tha  moat  p(i^»i,]Ja«  mlieul  maittr  ■ 
with  no  useful  result. 

"Again,  in  a  qoestiun  KOMBTuiBS 
nieclunicol  action,  he  caysv  'Witsna 
man  movesa  (tone  by  poshing  it  with  a 
stick,  KK  My  both  that  CbemaanoTca 
the  stone,  and  that  the  ttiok  nwrciUH 
stdne,  but  the  latter  aMn^iprrVy. 


FALLACIES  OF  SIMPLK  INSPBOfTON. 


"  Again,  we  £nd  the  G-reuk  philoso- 
pher* applying  themaalves  to  extract 
their  ilognuu  trom  the  moiit  )^nerrnl 
and  abotract  notioiu  which  they  could 
detect !  for  einiDple,  fcum  dm  con- 
ception at  the  Unlvenw  am  One  or  as 
Many  tliin^K.  They  tried  to  deter- 
Diine  how  far  we  may,  or  miut,  coin- 
bine  with  these  Eoncuptiona  that  of  a 
whole,  of  parts,  of  number,  of  liniits, 
of  plnine,  of  beginniug  or  end,  of  full 
or  void,  of  rest,  of  tuotiao,  of  cuusa 
and  effect,  and  the  like.  The  nna- 
lysis  of  such  oonceptions  with  Biioh 
a  view  oocupieB,  for  instance,  almost 
the  whole  of  Ariitatle'a  Treatise  od 
the  Heavens." 

The  following  paragraph  merits  par- 
ticular attention  ; — "  Another  mode 
of  reasoning,  very  widely  applied  in 
these  attsmpta,  wa«  the  doctrine  of 
umtrairutiei,  In  which  it  was  assumed 
that  adjectives  or  substances  which 
are  in  common  language,  or  in  some 
abatraot  mode  of  conception,  opposed 
to  each  other,  must  point  at  some 
fondamental  antithesis  in  natore, 
whiob  it  is  important  to  study.  Thus 
Artstotte  »»yi  that  the  Fythaj|;orea»s, 
from  the  oontiasts  which  number 
suggests,  eolleotsd  ten  principles^ 
Limited  and  Unlimited,  Chtd  and 
Even,  One  and  Many,  Right  and 
Left,  Male  and  Female,  Kest  and 
Motion,  straight  and  Curved,  Light 
and  Darkness,  Cood  and  Kvil,  Square 
an([  Oblong,  .  .  ,  Aristotle  himself 
deduced  the  doctrine  of  tour  elemante 
and  other  dogmas  by  oppositjoni  of 
the  some  kind." 

Of  the  manner  in  which,  from  pre- 
miaeaobtainedinthis  way,  the  ancients 
nttompted  to  deduoe  laws  of  nature, 
an  example  is  given  in  the  same  work 
a  few  pages  farther  on.  "Aristotle 
decides  that  there  is  no  void  on  such 
aignments  as  thin.  In  a  void  there 
could  be  no  difference  of  up  and 
dowu  ;  for  a>  in  nothing  there  are  no 
differences,  so  there  are  none 
privation  ur  negation;  but  a  vo 
merely  a  privation  or  negatio 
matter ;  therefore.  In  a  Toid,  bodies 
could  nut  move  up  and  down,  which 


it  is  in  tlieir  ni 
Been"  [Dr.  Whswell  very  justly  adds) 
"that  such  n  mode  of  reasoning  ele- 
vates the  fAuiiltar  forma  of  langiuma 
and  tlie  intellectual  cannectiuns  of 
terms  to  a  supremacy  over  foots, 
making  truth  depend  upon  whether 
terras  ore  or  are  not  privative,  and 
whether  we  aay  tliat  bintios  fall  nolu- 

themoelvee  which  obtain  between  o 
ideas  of  them  is  bere  seen  in  the  ex- 
treme stage  of  its  development.  For 
the  mode  of  philosophising  exempli- 
fied in  the  foregoing  itistanees  assumes 
no  less  thttii  tliat  the  proper  Way  of 
arriving  at  knowledge  of  nature  is  tn 
study  nature  itaelf  subjectively;  to 
apply  our  observation  nud  aiiolysia 
not  to  the  faela,  but  to  the  oauimon 
notions  entertained  of  the  facta. 

Many  other  equally  striking  ex- 
amples may  ba  given  of  the  tendency 
to  assume  that  things  which  for  the 
convenience  of  common  life  are  placed 
in  different  dosees,  njuat  differ  in 
every  respect.  Of  this  nature  wm 
the  universal  and  deeply-rooted  pre- 
judice of  antiquity  and  the  Middle 
Ages,  that  celestial  and  terrestrial 
phenomena  must  be  Bssentially  dif- 
ferent, and  oould  in  i^o  manner  or 
degree  depend  iHi  the  same  laws.  Of 
the  some  kind,  also,  was  the  prejudice 
against  which  Bacon  contended,  that 
nothing  produced  by  nature  could  be 
juooeasf  oily  imitated  by  man  i  "  Col- 
Oram  ooliset  ignis  totngenere  differre; 
ne  sailicet  homines  putent  se  per  opera 
ignis,  oliqnid  simile  iis  quie  in  Na- 
turafiunt,  eduoere  et  form  are  poBs«:  " 
and  i^ain,  "  Compoaitionem  tantum 
opuB  Honiinia,  MiHtionem  vera  opiu 
aollus  Natune  esse  ;  ne  scilicet  bomi- 
nesBpeFBntalic[nam  exarta  Corporura 
natundiuiu  generatlonem  aut  tratiH< 
formationem."  *  The  grand  distinc- 
tion in  the  ancient  scientific  specu- 
lations, between  natural  and  violent 
motions,  though  not  without  n  plan- 


■Ible  foundxtion  in  tho  appearance! 
tbemBelveH,  waa  doubtlc^Hs  greatly  re- 
conunendBd  to  adoptinn  by  ito  cun- 
fonnity  to  this  {nvjudico. 

%  7.  From  the  fundaniental  error  of 
the  Bcicntiflc  inquirers  of  antiquity 
we  pass,  by  a  natural  asBoaiation,  to  a 
■Ouoely  lera  fundamental  one  of  their 
urent  rival  and  auocnsiior,  Bacon.  It 
hM  excited  the  mirprise  of  philoBo- 
phen  that  the  detaiW  aytitera  of  in- 
duotive  lo0a  which  thii  extruiirdinaty 
man  laboared  to  construct  hu  been 
turned  to  bo  little  direct  uxe  by  sulwe.- 
quent  inquirers,  having;  neither  con- 
tinued, eicept  in  a  few  of  ita  gene- 
relities,  to  be  recogniwjd  as  a,  theory, 
nor  having  conducted  in  pnuitioe  to 
any  great  scientific  results.  But  this, 
though  not  nnfrequpntly  remarked, 
has  scarcely  received  any  plaiiaible 
explanation  ;  and  some  indeed  have 
preferred  to  assert  that  all  rules  of 
induction  are  uselefM,  rather  than  sixp- 
pow  that  Bacon's  rules  are  grmmded 
on  an  ineufflclent  analysis  of  the  in- 
ductive prooesa.  Such,  however,  will 
be  seen  to  be  the  faot,  as  soon  as  it  is 
eonBidered  that  Bacon  entirely  over- 
looked Plurality  of  Causes.  All  his 
rules  tadtly  imply  the  assumption, 
CO  contrary  to  iJI  we  now  know  of 
nature,  that  a  ptienomenoD  canaot 
have  more  than  one  cauae. 

When  he  is  inquiring  into  what  he 
terms  the  forma  calidi  aut  frigidi, 
praeit  aut  ievii,  tied  ouf  kumidi,  and 
the  like,  he  never  for  an  instant 
doubts  that  there  ia  some  one  thing, 
sonio  invariable  condition  or  set  of 
condiUonB,  which  is  present  in  all 
cases  of  beat  or  oold,  or  whatever 
other  phenomenon  ha  is  considering  ; 
the  only  difficulty  being  to  find  what 
it  is,  which  accordingly  he  tries  to  do 
by  a  proofBS  of  elimination,  rejecting 
or  excluding^  by  nwalive  instanaea, 
whatever  ia  not  the  forma  or  cause,  in 
order  to  arrive  at  what  is.  But  that 
this /vrma  or  cause  is  one  thing,  and 
that  it  is  the  some  in  all  hot  objects, 
he  Ims  no  more  doubt  of  than  another 
person  has  tlint  there  ia  alwayB  some 


cause  or  oiher.  In  tiie  preMnt  state 
of  knowledge  it  could  Dot  be  nece*' 
sary,  even  if  we  had  not  already 
treateil  so  fully  of  the  i 
point  out  how  widely  this 
is  at  variance  with  the  truth. 
particularly  unfortunate  for  BaooB 
that,  falling  into  this  error,  he  should 
have  fixed  almost  exclusively  upim  a 
class  of  inquiries  in  which  it  was 
eapecially  fatal;  namely,  inqniriea 
into  the  couaes  of  the  sensible  quo-' 
lities  of  objects.  For  his  assunqt- 
tion,  groundless  in  every  cose,  is  faw 
hi  a  peculiar  degree  with  reapeot  to 
those  sensible  qualities.  In  regard  to 
scarcely  any  of  them  has  it  been 
found  possible  to  trace  any  unity  uf 
cause,  any  set  of  conditions  invari- 
aUy  accompanying  the  quality.  Thr 
conjunctions  of  such  qualities  with 
one  another  constjtute  the  variety  ol 
Kinds  in  which,  as  already  reinarked, 
it  has  not  been  found  possible  to  traDs 
any  law.  Bacon  was  seeking  for  what 
did  not  exist.  The  phenomenon  of 
u'hieli  he  sought  for  the  one  caoia 
has  ofteneat  no  cause  at  all,  and  when 
it  has,  depends  {as  far  as  hitherto 
ascertained!  on  an  unossigiiable 
riety  of  distinct  causes. 

And  on  this  rack  every  one  n 
split  who  represents  to  himself  ■■  the 
first  and    fundamental    problem 


of  a  given  effect,  rather  than  what 
are  the  effects  of  a  given  cause.  It 
was  shown,  in  ao  early  stnge  of  oar 
in(|uiry  into  the  nature  of  Induction,'' 
how  much   more  ample  are  the  le 

the  latter  than  for  the  fomier  inquiry, 
since  it  is  upon  the  latter  only  that 
we  can  throw  any  direct  light  by 
meaina  of  experiment ;  the  power  of 
artificially  producing  an  eSeet  im- 
"'""'"  ~  a  previous  knowledge  of   "' 


plying  a 
least  on 


If  V 

cover  the  causes  of  effects,  it  ii 
rally  by  having  previously 
tlie   effects  of  causes  ;  th 
bIbU  iti  deviijing  crucial  u 
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tlie  fonner  piupone  msy  only  end,  sb 
Bacon's  pbjncal  inqnirieB  did,  Id  do 
result  Bt  all.  Was  it  that  bis  eiiger- 
neea  to  BCquiie  the  power  of  produc- 
ing for  man's  beneRteffeeta  of  pukctl- 
cal  Importance  to  human  life  render- 
ing bim  impatient  nf  pursuing  that 
end  by  a  circuitous  ronte,  made  even 
him,  the  ohanipion  of  esperiment,  pre- 
fer the  direct  mode,  though  one  of 
mere  nbeervntion,  to  the  indirect,  in 
which  alone  experiment  was  pos- 
Bible  !  Or  Hod  even  Bacon  not  en- 
tirely   cleared    his    mind    from    the 


t  the 


1,  that  " 
s  the 


ole  ob- 


cognosoere  miisiu  • 
ject  of  philosophy,  an 
into  the  cfffii*  of  thi 
nervile  and  mechanical  arts  t 

It  is  worth  remarking  that,  while 
the  only  effii.'ient  modu  of  cultivating 
specTtlative  science  was  missed  from 
an  undue  contempt  of  manual  opera 
tiotis,  the  fal>e  speculative  views  thus 
engendered  gave  lu  their  turn  a  falne 
direction  to  such  practical  and  me- 
chanical aims  as  were  suffered  to  exict. 
The  assumption  onivBraal  among  the 
ancients  and  in  the  Middle  Ages,  thai 
there  were  prinHpla  of  heat  and  cold, 
diynesB  andmoiEtun',  fto.,  led  directly 
to  B  belief  in  alchemy ;  In  a  trans- 
mntotion  of  subatancea,  a  ohai^e  from 
one  Kind  into  another.  Why  should 
It  not  be  possible  to  make  gold  !  Each 
nf  the  chaTSCteriBtic  properties  of  gold 
has  its  forma,  its  essence,  its  set  of 
condition]),  -which  If  we  could  discover, 
and  learn  how  to  realise,  we  could 
superinduce  that  particular  property 
upon  any  other  substance,  upon  wood, 
or  iron,  or  lime,  or  clay.  If,  then, 
wo  could  effect  this  with  respect  to 
every  one  of  the  essential  propertiea 
of  the  precious  metal,  we  should  bare 
converted  the  other  substance  into 
gold.  Nor  ilfd  this,  if  once  the  pre- 
mises were  gratited,  apjiear  to  trans- 
cend the  real  powers  of  mankind.  For 
daily  experience  showed  that  almost 


shape,  admitted  of  being  totally 


changed  by  Hre,  or  water,  or  soma 
other  chemical  agent.  Theforntieot 
all  those  nunlities  seeming,  therefore, 
to  be  within  human  power  eitlier  to 
produce  or  to  annihilate,  not  only  did 
the  transmutation  of  aubstancea  ap- 
pear abetniotedly  possible,  but  the  em- 
ployment of  the  power,  at  our  choice, 
for  practical  ends,  seemed  by  no  means 
hopeless." 

A  prejudice,  universal  in  the  ancient 
world,  and  from  which  Bacon  was  so 
far  from  being  free,  that  it  pervaded 
and  vitiated  the  ivbole  practical  part 
of  his  system  of  logic,  may  with  good 
reason  be  ranked  high  in  the  order  of 
fallaoios  of  which  we  are  now  treating. 

g  8.  There  remains  one  A  priori 
fallacy  or  natural  prejudioe,  the  most 
deeply-rooted,  perhaps,  of  all  which 
we  have  ennmeratad  :  one  which  not 
only  reigned  sapreme  in  tlie  andent 
world,  but  still  possesses  almost  un- 
disputed dominion  over  many  of  the 
most  cultivated  minds;  and  some  ot 
the  most  remai'kable  of  the  numerona 
by  which  I  shall  think  it 
^  to  exemplify  it  will  be 
taken  from  recent  tbinherB.  This  is, 
that  the  conditions  of  a  pbenamenun 
must,  or  at  least  probably  will,  re- 
semble the  phenomenon  itself. 

Oonf  onnably  to  what  we  have  before 
remarked  tO  be  of  frequent  occurrence, 
this  fallacy  might  without  much  im- 
propriety have  been  placed  in  a  dif- 
ferent class,  among  Failories  of  Gene- 
ralisation ;  for  experience  does  afford 
a  certain  degree  of  countenance  to  the 
assumption.  The  cause  does,  in  very 
many  cases,  resemble  its  effect ;  like 
produces  like.  Many  phenomena  have 
a  direct  tendency  to  perpetuate  their 
own  existence,  or  to  give  rise  to  other 
phenomena  similaito  themselves.  Not 
to  mention  forms  actually  moulded 

•  Tt  Is  hBrtlr  nwdful  to  remark  Ihit 
nothing  Is  hera  Inteiidsd  to  bo  sold  sgslnai; 
t)>e  piusibtlity  at  sons  future  perlnd  of 
niokblK  gnld,  by  first  dUcoTorinff  kt  to  bo 
A  cumnounri,  anil  puitliLV  toaotb«F  its  dif- 
(uniiit  elements  or  JiigrediFnls,  But  thu 
is  s  fetsllr  iiiBsrtut  i.Ioi  fn.ia  that  of  th. 


t 


\a  iiupraBaioi 
nnd  tils  lilw,  ill  whidli  tbu  cloaest  r 
kcmbluiae  between  tlie  effect  and  I 
•  the  very  law  of  the  phei 


nwo  nriginal  direutiun . 
tiui  of  one  body  taniU  to  tut  othora 
in  notion,  whlnii  ii  indeed  the  most 
cmanion  of  the  modcB 
tnotioiii  of  bodies  originate.  We  ueuJ 
Dcaroety  refer  to  oonUgion,  fermfn- 
tation,  and  the  like  ;  or  to  the  pro' 
duotiim  of  effiiots  by  bbc  gmwtl^  oi 
expofliion  uf  a  gomi  or  i^diiaeut  re- 
Beoibliiis  on  u  smallar  scklti  tho  cam- 
[deted  imenomeiion,  as  in  tbe  growth 
of  a  plant  or  BDitnal  fmm  nu  embryo, 
that  embryo  ittttlf  deriving  its  urigin 
from  another  pluit  or  animal  of  tbi 
wune  kiod.  Again,  the  thiiughta  oi 
mniniacences  wliioli  are  eifecbt  oE  oui 
put  lonsatioDS  nwitnble  those  Ban- 
SBtiona  ;  feelings  produce  similar  feel- 
inga  by  the  way  of  sympathy ;  acts 
produce  similar  acta  by  involuntary 
voluntary  imitation.  With  bo  many 
Hppsantncsa  in  Its  favour,  nu  wonder 
if  a  presumption  naturally  grew  up 
that  causes  must  neceaKiTily  resemble 
their  effects,  and  that  like  could  anii/ 
be  produced  by  like. 

Tbisprinci^e  of  fallacy  hsfiiuDally 
presided  over  the  f  antsatical  attempts 
to  influenoe  the  oourae  of  nature  by 
conjectural  means,  the  choliie  of  which 
waa  not  directed  by  previous  observa- 
tion and  experiment.  The  tpiess  lU- 
inost  always  liied  npon  mme  means 
whioh  possessed  features  of  real  or 
apparent  resemblouce  to  tbe  end  in 
viuw.  If  »  obarm  was  wanted,  aH  by 
Ovid's  Medea,  to  prolong  life,  all  lon^c- 
lived  animals,  or  what  were  esteemed 
siiuli,  were  oollccted  and  bniwed 
a  broth : — 

aafult  tUlo 
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the  "Doctrine of  Signatures,''  "which 
ia  no  leaa,"  s»y>  Dr.  Paris,*  "tiua  a 
belief  that  every  natural  tnibstance 
which  possessefl  any  medliuii^  virtue 
indicates  by  an  obvioiis  and  wall- 
uiBrked  external  character  the  diseasa 
for  whioh  it  is  a  remedy,  or  the  objeut 
for  which  it  sliould  be  emplt^cd." 
Thia  outward  charauter  was  generally 
Borne  feature  of  reseniWance,  real  or 
fantastical,  either  to  the  eSeat  it  was 
supposed  to  produce,  or  to  the  pbeiui- 
menon  over  whioh  Its  power  WH 
thought  to  be  exercised,  "  Thus  tbe 
lungs  uE  a  fox  must  be  a  spediio  for 
asthma,  becni.ts  that  animal  is  n- 
markable  fu:'  its  strong  {wwais  of  re- 
spiration. Tunneriu  has  a  biilliant 
yellow  colour,  which  indicates  that  it 
has  the  power  of  curing  the  jauadiae ; 
fur  the  same  reason,  poppies  must  re- 
lieve diseases  oE  the  bead  ;  Agaricus 
those  of  tbe  bladder  ;  Cassia  fistula 
the  atfecbioni  of  the  tntestjoea,  and 
Ariitoluuhia  the  disorders  OC  the 
uterus :  the  ikjlisbed  surface  and 
atony  hardness  which  so  eminently 
charaoterisH  the  seeds  ut  the  Litho- 
spermum  otGuinalo  (common  grom- 
well)  were  deemed  a  certain  indica- 
tion of  their  efficacy  in  calculous  and 
gravelly  disordera  ;  (or  a  similar  rea- 
son, the  roots  of  tbe  Saicifrsga  granti- 
lata  (white  saxifrage)  gained  r^uta- 
tion  in  the  euro  of  the  same  ditoase  j 
and  the  Euphrasia  (eye-bright)  ac- 
quired fame  as  an  application  in  oom- 
plnints  of  the  eye,  becaiiae  it  eihilHts 
a  black  spot  in  its  corolla  resemblinic 
the  pupil  Tbe  bloodstone,  the  Helio- 
trupiuin  of  the  ancients,  from  the  oc«»- 
sional  small  specks  or  points  of  a 
blood-red  colour  exhibited  on  its  green 
surface,  is  oven  at  this  very  day  am- 
ployed  in  many  parts  oE  l^oglaud  and 
iiootland  to  atop  a  bleeding  from  the 
nose;  and  nettle-tea  continues  a  popu- 
lar remedy  for  the  cure  of  Urtitario. 
It  is  also  asserted  that  noma  Bul»blM)M 
bear  the  ligaatHm  of  the  humcnuB, 
us  the  petals  of  the  red  rose  that  of 
tlie  bloud,  and  lbs  roots  of  rhubarb 
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and  the  flowers  of  Baffron  that  of  the 
bile." 

The  early  speculations  respecting 
the  chemical  composition  of  bodies 
were  rendered  abortive  by  no  circum- 
stance more  than  by  their  invariably 
taking  for  granted  that  the  properties 
of  the  elements  must  resemble  those 
of  the  compounds  which  were  formed 
fi-om  them. 

To  descend  to  more  modem  in- 
stances ;  it  was  long  thought,  and 
was  stoutly  maintained  by  the  Carte- 
sians, and  even  by  Leibnitz,  against 
the  Newtonian  system,  (nor  did  New- 
ton himself,  as  we  have  seen,  contest 
the  assumption,  but  eluded  it  by  an 
arbitrary  hypothesis,)  that  nothing 
(of  a  physical  nature  at  least)  could 
account  for  motion  except  previous 
motion  ;  the  impulse  or  impact  of 
some  other  body.  It  was  very  long 
before  the  scientific  world  could  pre- 
vail upon  itself  to  admit  attraction 
and  repulsion  {i.e.  spontaneous  ten- 
dencies of  particles  to  approach  or 
recede  from  one  another)  as  ultimate 
laws,  no  more  requiring  to  be  ac- 
counted for  than  impulse  itself,  if 
indeed  the  latter  were  not,  in  truth, 
resolvable  into  the  former.  From  the 
same  source  arose  the  innumerable 
hypotheses  devised  to  explain  thoee 
classes  of  motion  which  appeared  more 
mysterious  than  others  because  there 
was  no  obvious  mode  of  attributing 
them  to  impulse  ;  as,  for  example,  the 
voluntary  motions  of  the  human  body. 
Such  were  the  interminable  systems 
of  vibrations  propagated  along  the 
nerves,  or  animal  spirits  rushing  up 
and  down  between  the  muscles  and 
the  brain,  which,  if  the  facts  could 
have  been  proved,  would  liave  been 
an  important  addition  to  our  know- 
ledge of  physiological  laws ;  but  the 
mere  invention  or  arbitrary  supposi- 
tion of  them  could  not,  unless  by  the 
strongest  delusion,  be  supposed  to 
render  the  phenomena  of  animal  life 
iii(»re  comprehensible  or  less  mysteri- 
ous. Nothing,  however  seemed  satis- 
factory but  to  make  out  that  motion 
Was  caused  by  motion  ;  by  something 


like  itself.  If  it  was  not  one  kind  of 
motion,  it  must  be  another.  In  like 
manner  it  was  supposed  that  the 
physical  qualities  of  objects  must 
arise  from  some  similar  quality,  or 
perhaps  only  some  quality  bearing 
the  same  name,  in  the  particles  or 
atoms  of  which  the  objects  were  com- 
posed ;  that  a  sharp  taste^  for  ex; 
ample,  must  arise  from  sharp  par- 
ticles. And  reversing  the  inference, 
the  effects  produced  by  a  phenomenon 
must,  it  was  supposed,  resemble  in 
their  j^ysical  attributes  the  pheno- 
menon itself.  The  influences  of  the 
planets  were  supposed  to  be  analo-, 
gous  to  their  visible'  peculiarities : 
Mars,  being  of  a  red  colour,  portended 
fire  and  slaughter,  and  the  like. 

Passing  from  physics  to  meta- 
physics, we  may  notice  among  the 
most  remarkable  fruits  of  this  d 
priori  fallacy  two  closely  analogous 
theories,  employed  in  ancient  and 
modem  times  to  bridge  over  the 
chasm  between  the  world  of  mind 
and  that  of  matter :  the  species  sen* 
sihUes  of  the  Epicureans,  and  the 
modem  doctrine  of  perception  by 
means  of  ideas.  These  theories  are, 
indeed,  probably,  indebted  for  their 
existence  not  solely  to  the  fallacy  in 
question,  but  to  that  fallacy  combmeii 
with  another  natural  prejudice  already 
adverted  to,  that  a  thing  cannot  act 
where  it  is  not.  In  both  doctrines 
it  is  assumed  that  the  phenomenon 
which  takes  place  in  us  when  we  see 
or  touch  an  object,  and  which  v.'9 
regard  as  an  effect  of  that  object,  or 
rather  of  its  presence  to  our  organs, 
must  of  necessity  resemble  very  closely 
the  outward  object  itself.  To  fulfil 
this  condition,  the  Epicureans  sup- 
posed that  objects  were  constantlv 
projecting  in  all  directions  impal- 
pable images  of  themselves,  which 
entered  at  the  eyes  and  penetrated 
to  the  mind  ;  while  modem  meta- 
physicians, though  they  rejected  this 
hyi)othe8is,  agreed  in  deeming  it  neces- 
sary to  suppose  that  not  the  thing 
itself,  but  a  mental  image  or  repre- 
sentation of  it,  was  the  direct  object 


nF  percepCinn.  Dr.  Reid  had  tn  em- 
jiliiy  B.  world  of  srgumeDt  und  illuu- 
trotinn  to  familiarlsu  people  with  thu 
*■■'""-  "r  impreB- 


truth  that  the  senwitiiniB  o 


■urily  be  copies  of,  or  bear  uiy  xe- 
xembliuice  to,  the  cauaes  which  pro- 
duce them ;  !n  oppositian  to  the 
tiatarHl  prejudice  whicb  Jed  penplo 
to  sBJumilate  the  action  of  botliea 
upon  our  ecuBes,  and  through  them 
upon  our  luiada,  to  the  tramifer  of 
»  given  furm  from  one  object  to  an- 
other by  BctiuJ  moulding.  Theworka 
of  Dr.  Raid  are  even  now  the  moit 
effectual  course  of  study  for  detaching 
the  mind  fiout  tho  prejudice  of  which 
this  was  an  example.  And  the  value 
of  the  eervice  which  he  thus  rendered 
to  popular  philosophy  ia  not  much 
dimiuisiied  although  wemny  hold,  with 
Brown,  that  he  went  too  far  in  im- 
puting the  "ideal  theory,"  aa  an 
nctiial  tenet,  to  the  generality  of  the 


ded  him 


;    for 
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often  ted  their  readi 

The  prejudice  that  the  conditions 
of  a  phenotnenon  innat  resemble  the 
phenomenon  ia  occiwioually  exagger- 
ated, at  least  verbally,  into  a  >iCilI 
more  palpable  absurdity;  the  condi- 
tions of  the  thing  are  spoken  of  as  if 
they  vrcre  the  very  thing  itself.  In 
Bacon'a  model  inquiry,  which  occu- 
pies so  great  a  space  in  the  iVoi'uix 
OriiaiuiM,  the  iyHjiiiiitio  in  formain 
eiiiidi,  tho  conclusion  which  he  fav- 
ours is  that  heat  is  a  kind  of  motion  ; 
meaning  of  course  not  the  feeling  of 
lieat,  but  the  conditiona  of  the  feel- 
ing-, meaning,  therefore,  only  that 
ivbeneier  there  is  beat,  there  must 
first  be  a  particular  kind  of  motion ; 
bat  be  makes  no  distinction  in  hia 
language  between  these  two  ideas, 
expressing  himself  as  if  beat,  and  the 
conditions  of  heat,  were  one  and  the 
same  thing.  So  the  elder  Barwin,  in 
the  beginning  of  hia  Zooitomin,  says, 
~  The  word  idm  lias  various  ineau- 
itcrs  of  mttapliyijieti  : 


it  is  here  used  simply  for  those  nn- 
tioiiB  of  external  things  whieh  oor 
organs  of  sense  bring  ub  BcquaiDtuJ 
with  originally,"  (thus  lar  the  pro- 
position, tliough  vague,  is  unexctp- 
tionoble  in  meaning,)  "  and  is  defined 


tion  of  the  Rbres  which  conatitBtB 
the  immediate  orgtji  of  aenite."  Onr 
not funi  a  configuration  of  tha  fibres  1 
What  kind  of  logidan  must  be  be 
who  thinks  that  a  phenomenon  is  dt- 
fiiKd  to  be  the  concUtion  on  which  be 
supposes  it  ta  depend  ?  Aooardiogly 
he  says  soon  after,  not  that  our  ideu 
are  caused  by,  or  consequent  on,  cra*- 
toin  organic  phenomena,  but  "onr 
ideas  an  animal  motluna  of  the  organs 
of  sense."  And  thiH  confusion  runs 
through  the  four  volumes  of  the  Zooiu- 
mia  ;  the  reader  never  knows  whether 
the  writer  ia  speaking  of  the  effect, 
or  of  its  supposed  cause ;  of  the 
idea,  a  state  of  mental  cunsciouaness, 
or  at  the  sUte  of  the  nerves  and 
brain  which  ha  considers  it  to  pre- 

I  have  given  a  variety  of  instances 
in  which  Uie  natural  prejudice,  that 
causes  and  their  effects  must  resemble 
one  another,  has  operated  in  practice 

shall  now  go  further,  and  produce 
from  writings  even  of  the  present  or 
very  recent  times,  instances  in  whicli 
this  prejudice  ia  laid  down  aa  an  es- 
tablished principle.  M.  Victor  CoD- 
sin,  In  the  last  of  bis  celebrated  lec- 
tures on  Locke,  enunciatss  the  maxim 
in  the  following  unqualified  teruia  : 
"  Tout  ce  qui  est  vrai  de  I'eSet,  eat 
vrai  de  la  cause."  A  doctrine  to  which, 
unlesd  in  some  peculiar  and  technical 
meaning  of  the  words  cause  and  effect, 
it  is  not  to  be  imagined  that  any  per- 
son would  literally  adhere ;  but  be  who 
could  eo  ivrite  must  be  far  enough  from 
seeing  that  the  very  reverse  mieht 
be  the  effect ;  that  there  is  nothmg 
impossible  in  the  suppoaitiou  that  no 
one  properly  which  is  true  of  the  effect 
might  be  true  of  the  cause.  Without 
going  quite  so  far  in  point  of  expres- 
sion, Coleridge,  in  [aaBivjrap/iiaLiCip- 
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rnrio,*  nffirma  aa  nn  "evident  truth," 
that  "the  low  of  cnUHSlity  holds  only 
betwnen  homogeneoun  thingn,  i.f. 
things  having  some  cnmnmn  pro- 
perty'," and  therefore  "cannot  eitend 
fnim  one  world  into  anotlisr,  its  op- 
posite : "  benw,  as  mind  and  matter 
have  no  common  propert;,  mind  cnn- 
not  Mt  upon  mntter,  nor  matter  apon 
mind.  What  is  thia  but  the  A  prim 
fallacy  of  which  we  are  speaking  T 
The  doctrine,  like  many  othen  of 
Coleridge,  is  taken  from  Spinoza,  in 
the  first  book  of  whose  Utiica  {Di 
Deo)  it  stands  us  the  Third  Proposi- 
tion, "  QuBi  rea  nihil  oommnne  Inter 
se  habelit,  earum  una  alterius  causa 
(«e  non  [ntest,"  and  ia  there  proved 
from  two  so-called  axioms,  «[UBlly 
({ratnitons  with  itself ;  bat  Spinoza, 
ever  aysteroatically  contiistent,  pur- 
sued the  doctrine  to  its  inevitable 
consequencs,  the  materiality  of  Ood. 

The  soma  oonoeption  of  impossi- 
bility led  the  ingenious  and  mibtle 
mind  of  Leibnitz  to  his  celebrated 
iloctrine  of  a  jire-estalilishBd  har- 
mony. He,  trx),  thought  that  mind 
could  not  net  upon  matter,  nor  mat- 
ter upon  niiiid,  and  that  the  two, 
therefore,  must  have  been  arranged 
bytheirMaker  Hke  two  clocks,  which, 
thoogb  nnconnected  with  one  another, 
strike  sijuultaQBoualy,  and  always 
point  to  the  same  hoar.  Malebranohe's 
equally  fauiooa  theory  of  Occasional 
Causes  was  another  form  of  the  same 
conception  :  instead  of  supposing  the 
clocks  originally  orrauged  to  strike 
together,  he  held  that  when  the  one 
strikes,  tiod  interposes,  and  makes 
the  other  strike  in  correspondence 
with  it. 

Descartes,  in  like  manner,  whose 
works  are  a  rich  mine  of  almoiit  every 
descriptiDn  of  A  priori  fallacy,  says 
that  the  Effident  Causa  must  at  least 
have  all  the  perfections  of  the  effect, 
and  for  this  singular  reason:  "Si 
enim  ponamiis  alitguld  ill  ide&  reperiri 
quod  non  fuerit  in  ejus  oausA,  hoc 
Igitur  habet  a  nihilo  ; '  uf  which  it  is 

■  VoL  I.  clmr.  e. 


scarcely  a  parody  to  say,  that  if  there 
be  pepper  in  the  soup  there  must  be 
pepper  jn  the  cook  who  made  it,  sinos 
otherwise  the  pepper  would  bs  with- 
out a  cause.  A  similar  fallacy  ia  com- 
mitted by  Cicero  in  his  second  book 
De  FiiiU/m,  where,  speaking  in  his 
own  person  agoinat  the  Epicureans, 
he  charges  them  with  inconsistency 
in  saying  that  the  pleasures  of  the 
mind  bad  their  origin  from  those  of 
the  body,  and  yet  that  the  former 
were  more  yalnablo,  as  if  the  effect 
could  surpass  the  cause.  "Animi 
voluptms  oritur  prt^iter  voluptateu 
corporis,  et  major  est  animl  voluptoa 
quam  corporis  ?  ita  fit  ut  gmtiilator, 
la^tior  sit  quam  is  cui  gratulatur." 
Even  that,  surely,  is  not  an  impus- 
sibility  :  a  person's  good  fortune  hot 
often  given  more  pleasure  to  others 
than  it  gave  to  the  per«m  himself. 

Descartes,  with  no  less  resdineas, 
applies  the  same  principle  the  con- 
verse way,  and  infers  the  nature  of 
the  effects  from  the  assumption  that 
they  must,  in  this  or  that  property  or 
in  all  their  propartien,  reseinWe  their 
cause.  To  this  class  belong  his  specu- 
lations, and  tho.se  of  so  many  others 
after  him,  tending  to  infer  the  ordvr 
of  the  universe,  not  from  observation, 
but  by  rt  priori  reasoning  from  sup- 
posed qualities  of  the  Godhead.  This 
sort  of  inference  was  probably  never 
canied  to  a  greater  length  than  it 
was  in  one  particular  instance  by 
Descartes,  when,  as  a  proof  of  one 
of  his  physical  principles,  that  the 
quantity  of  motion  in  the  univens 
is  invarinble,  he  had  recourse  to  the 
immutability  of  the  Divine  Nature. 
ReoBoning  of  a  very  simitar  charaot'Tr 
is,  however,  nearly  as  common  now 
as  it  was  in  his  time,  and  does  duty 
lai^ly  aa  a  means  of  fencing  oS  dis- 
agreeable cunclnsions.  Writers  have 
not  yet  ceased  to  oppose  the  theory 
of  divine  benevolence  to  the  evidence 
of  physical  facta,  to  the  principle  of 
[Kipidntion,  for  ejamjile.  And  people 
seem  in  general  to  think  that  they 
hare  used,  a  very  powerful  argument 
when  they  have  said,  tliat  to  8upl>osa 


J 


Kome  prnpnxltion  true,  woiild  be  a  re- 
flectioti  on  the  gtndiieei  or  vriBdom 
of  the  Deity.  Put  into  de  ainiplSHt 
posaible  tenus,  tbair  at^nment  is.  "If 
It  had  dipended  un  toe,  I  would  not 
hnvB  mAde  the  prupositinn  tnie,  there- 
fure  it  a  tuit  true."  Put  intu  other 
Mid»  thua:  "God  ia  ppr- 

■    •    ■  • parfeo- 

But 

rince  in  rc&litj  every  one  feeU  that 
nnture  In  very  faf  (roni  perfeot,  the 
doctrine  is  never  applied  conHintently. 
It  fuminhes  an  argument  which  (like 
man)'  nthera  of  a  simiiac  character) 
peO[:^  like  to  appeal  to  when  it  mahea 
for  their  own  aide.  Nobody  is  con- 
vinced by  it,  lout  each  appeiua  to 
think  that  it  puts  religiim  on  his  aide 
of  the  queation,  and  that  it  is  a  useful 
weapon  of  offence  for  wounding  an 

Although  several  other  varieties  of 
A  jrriori  fallacy  might  probably  be 
added  to  those  here  specified,  these 
are  all  againet  which  it  seeuis  nfjces- 
aary  to  give  any  apeoial  caution.  Our 
object  is  to  opcn^  without  attempting' 
or  affecting  to  exhoust,  the  subject. 
Having  illustrated,  therefore,  thte 
fint  clou  of  Faliaciee  at  sufficient 
length,  I  aholl  proceed  to  the  second. 


CHAPTER  IV. 


g  I.  Froh  the  fallacies  which  are 
properly  Prejudices,  or  presuuiptiiins 
Butecedent  b^  and  sopeTseding  procf, 
we  paas  to  those  which   lie  in  the 
incorrect  performancs  of  the  proving 
process.      And  as  Proof,  in  its  wii' 
titent,  embraces  one  or  more,  or 
of  three  ptocessen,  Observation,  Gi 
ralisation,  and  Deduction,  we  ifhall 
consider  in  their  order   the   errort 
capable  of  lieing  committed  in  tbeei 
llireu  operations.    And  lirat,  of  the 
lirat  mentioned. 

A  fallacy  of  miaobservation 
I'f  either  negative  or  positive  ;  cither 
Xuu  uljjtM.itiuu  Ljr  SIol -observation. 


It  ia  tmn'ohservatioii  when  nil  the 
conalats  in  overlooking  or  ne- 
glecting facts  or  particulars  which 
ought  to  have  been  otwerved.  It  U 
ual -observation  when  something  is 
lot  simply  unsesn,  but  seen  wrong; 
vben  the  fact  or  phenomenon,  instead 
if  beiug  recognised  for  what  it  is 
n  reality,  is  miatuken  for  aomethinir 


,  2.  Non-observation  may  either 
take  place  by  overlooking  iostsQees, 
or  by  overlooking  some  of  ths  cir- 
cumstancaa  of  a  gives  [nstanoe.  It 
we  were  to  eonalude  that  a  ttirtune- 
teller  wna  a  true  prophet,  from  not 
adverting  to  tlie  csAes  in  whioh  hfs 
predictions  bod  been  falsified  by  the 
event,  this  would  be  non-obaervatiun 
of  instances;  but  if  we  overlooked 
or  remained  ignorant  uf  ths  fact  that 
in  cases  where  the  predintioni  had 
been  fulfilled,  he  had  been  in  collusion 
with  aome  one  who  bod  ^ven  him 
the  Information  on  which  they  were 
grounded,  this  would  be  Doa-obaerva- 

The  former  case,  in  so  far  a*  Uw 
act  of  induction  From  insuHicicnt  evi- 
dence is  concerned,  does  not  fall  under 
thin  second  class  of  FuUaciea,  but 
under  the  third,  Fallacies  of  Oniera- 
lisation.  In  every  sachcaae,  however, 
there  ore  two  defeeta  or  errors  instead 
of  one  i  there  ia  the  error  of  treating 
the  insnfncient  evidence  111  if  it  Wete 
BiifRcient,  which  is  a  Fallacy  of  the 
third  doss  ;  and  there  is  the  inanlB- 
cienoy  itself,  the  not  having  better 
evidence  ;  whioh,  when  sueh  evidenoc^ 
or,  in  other  wordit,  when  otbcr  in- 
stances, were  to  lie  had,  ia  Non- 
observntiim  ;  and  the  orroneona  infer- 
ence, so  far  aa  it  is  to  be  attrilnited  . 
to  this  cause,  is  a  Fallacy  of  the 
second  class. 

It  belongs  not  to  our  purposa  to 
treut  of  n  on -observation  oa  arini^i 
from  casual  inattention,  from  genetal 
al'iveiilinesa  of  mental  habitH,  want  of 
due  practice  in  tlie  Ute  of  the  obstrf- 
ing  faculties,  or  insufficient  interest 
in   tho   subject     The   question  j 


FALLACIES  OF  OBSERVATION. 


507 


tinent  to  logic  is — Granting  the  want 
of  complete  competency  in  the  ob- 
server, on  what  point  is  that  insuffi- 
ciency on  his  part  likely  to  lead  him 
wrong?  or  rather,  what  sorts  of  in- 
Btances,  or  of  circumstances  in  any 
given  instance,  are  most  likely  to 
escape  the  notice  of  observers  gene- 
rally— of  mankind  at  large. 

§  3.  First,  then,  it  is  evident  that 
when  the  instances  on  one  side  of  a 
cj[uestion  are  more  likely  to  be  remem- 
bered and  recorded  than  those  on  the 
other,  especially  if  there  be  any  strong 
motive  to  preserve  the  memory  of  the 
first,  but  not  of  the  latter,  these  last 
are  likely  to  be  overlooked,  and  escape 
the  observation  of  the  mass  of  man- 
kind. This  is  the  recognised  explana- 
tion of  the  credit  given,  in  spite  of 
reason  and  evidence,  to  many  classes 
of  impostors — to  quack  doctors  and 
fortune-tellers  in  all  ages,  to  the 
"  cunning  man  '*  of  modem  times,  and 
the  oracles  of  old.  Few  have  con- 
sidered the  extent  to  which  this  fal- 
lacy operates  in  practice,  even  in  the 
teeth  of  the  most  palpable  negative 
evidence.  A  striking  example  of  it 
is  the  faith  which  the  uneducated 
jwrtion  of  the  agricultural  classes,  in 
this  and  other  countries,  continue  to 
repose  in  the  prophecies  as  to  weather 
Bupplied  by  almanac-makers,  though 
every  season  affords  to  them  nume- 
rous cases  of  completely  erroneous 
prediction ;  but  as  every  season  also 
furnishes  some  cases  in  which  the 
prediction  is  fulfilled,  this  is  enough 
to  keep  up  the  credit  of  the  prophet 
with  people  who  do  not  reflect  on  the 
number  of  instances  requisite  for 
what  we  have  called,  in  our  induc- 
tive terminology,  the  Elimination  of 
Chance ;  since  a  certain  number  of 
casual  coincidences  not  only  may,  but 
will  happen,  between  any  two  uncon- 
nected events. 

Coleridge,  in  one  of  tlie  essays  in 
the  Friendf  has  illustrated  the  matter 
we  are  now  considering,  in  discussing 
the  origin  of  a  proverb,  "  which,  dif- 
ferently worded,  is  to  be  found  in  all 


the  languages  of  Europe,"  vie.  "For- 
tune favours  fools."  He  ascribes  it 
partly  to  the  **  tendency  to  exaggerate 
all  effects  that  seem  disproportionate 
to  their  visible  cause,  and  all  circum- 
stances that  are  in  any  way  strongly 
contrasted  with  our  notions  of  the 
persons  under  them. "  Omitting  some 
explanations  which  would  refer  the 
error  to  mal-observation  or  to  the 
other  species  of  non-observation,  (that 
of  circumstances,)  I  take  up  the  quo- 
tation farther  on«  *'  Unforeseen  co- 
incidences may  have  greatly  helped  a 
man,  yet  if  they  have  done  for  him 
only  what  possibly  from  his  own 
abilities  he  might  have  effected  for 
himself,  his  good  luck  will  excite  less 
attention,  and  the  instances  be  less 
remembered.  That  clever  men  should 
attain  their  objects  seems  natural, 
and  we  neglect  the  circumstances 
that  perhaps  produced  that  success  of 
themselves,  without  the  intervention 
of  skill  or  foresight ;  but  we  dwell  on 
the  fact  and  remember  it  as  some- 
thing strange,  when  the  same  happens 
to  a  weak  or  ignorant  man.  So  too, 
though  the  lattei^  should  fail  in  his 
undertakings  from  concurrences  that 
might  have  happened  to  the  wisest 
man,  yet  his  failure  being  no  more 
than  might  have  been  expected  and 
accounted  for  from  his  folly,  it  lajrs 
no  hold  on  our  attention,  but  fleets 
away  among  the  other  undistinguished 
waves  in  which  the  stream  of  ordinary 
life  murmurs  by  us,  and  is  foi^otten. 
Had  it  been  as  true  as  it  was  notoriously 
false,  that  those  all-embracing  disco- 
veries, which  have  shed  a  dawn  of 
science  on  the  art  of  chemistry,  and 
give  no  obscure  promise  of  some  one 
great  constitutive  law,  in  the  light  of 
which  dwell  dominion  and  the  power 
of  prophecy ;  if  these  discoveries,  in- 
stead of  having  been,  as  the3r  really 
were,  preconoeried  by  meditation,  and 
e^polved  out  of  his  own  intellect,  had 
occurred  by  a  set  of  lucky  (iccidents 
to  the  illustrious  father  and  founder 
of  philosophic  alchemy ;  if  they  had 
presented  themselves  to  Professor 
Davy  exclusively  in  consequence  of 


vaiuc  bitlpry  ;  if  tliis  battery,  as  far 
u  DftVy  was  concETned,  had  itaclf 
becu  Ml  arridml,  and  nnt  (w  in  pniut 
■>f  fact  it  itm)  dmired  and  obtiiined 
by  him  for  the  piirpiMe  of  ensuring 
the  tcBtimony  of  experience  to  hia 
{iHodplea,  and  in  order  to  bind  down 
niaterutl  nature  under  the  iii<|uiBition 
of  reaiKin,  and  force  frotii  her,  as  by 
torture,  unequivocal  aaavers  to  jirc- 
jta}'ed  and  preFOiieeirrd  questiouA, — 
yet  rtill  they  would  not  havw  be*n 
talked  of  or  dencribed  as  instances  of 
lack,  but  as  tbe  natural  resaltB  of  his 
admitted  genius  and  kuuwii  skiU.  But 
■bould  an  aocident  hace  disoluHed 
■imilsr  discoverieB  to  a  meohauic  at 
Birmingham  or  Sheffield,  and  if  the 
•nan  ihould  grow  rich  in  cuniiequence, 
and,  partly  by  the  euvy  of  his  neigh- 
buuni  and  partly  i^'ith  good  reaaijn, 
be  considered  by  them  as  a  man  bdoin 
jnr  in  thu  genend  powers  of  his  under- 
xtnndini;  ;  then, '  U  what  a  lucky  fel- 
low I  Well,  Fortune  dvrt  favour  fuolij 
— that's  for  certain  t  It  is  always  bo  ! ' 
And  forthwith  the  eiclaimer  relates 
half  a  dozen  siDiilar  instaoces.  Thus 
umnmulating  the  one  sort  of  facta  aod 
never  collecting  the  other,  wo  do,  aa 
poets  in  their  diution,  and  quacka  of 
nil  denoniinatioua  do  in  their  leason- 
ing,  put  a  part  for  the  whole." 

This  passage  very  happily  seta  forth 
the  manner  in  which,  under  the  loose 
mode  of  indnction  which  prooeeda  per 
emanrTaliotiim  linipiiVvBi,  not  seeking 
for  instances  of  such  a  kind  aa  to  be 
decJiive  of  thoquestion,  but  generalis- 
ing from  any  which  occur,  or  rather 
which  arc  remembered,  opinions  grow 
up  with  the  apparent  sanction  of  ex- 
perience, which  have  no  foundation  in 
tbe  laws  of  nature  at  all.  "  Itoque 
reote  respondit  ille,"  (we  may  say 
ivith  Bacon,*)  "qui  cum  suapensa 
tabula  in  templu  ei  monatraretur 
eorum,  qui  vota  aolverant,  quod  naii- 
f  mgii  peticulo  eUpsi  sint,  ahjuc  inter- 
rogando  prenieretur,  anne  turn  qaidem 
I^eonuu  numen  agnoaceret,  quEcaivit 


denno.  At  abi  lunl  illi  ileyirii  fm  p 
TOta  nunetipata  ptritrunll  Eade 
ratio  est  fere  omnis  superatitionia,  dI 
in  Astrologicis,  in  Sonmiia,  Ominiboa, 
NemesibUB,  et  hujoamodi  ;  In  quiboi, 
homines  ddectati  hujosmodi  vanits- 
tibns,  advertnnt  erentns,  ubi  iiuplen- 
toF ;  ast  ubi  fallnnt,  licet  mnlto  fre^ 
qnentius,  tamen  neglignnl^  et  pnete- 
reunt."  And  he  proceeds  to  say,  that 
ind^iendeiitly  of  tbe-  love  of  tbe  mar- 
vellous, or  any  other  bias  in  the  in- 
clinations, there  is  a  natural  tendency 
in  the  intellect  itself  to  this  kindu 
fallacy,  sincethe  mind  ja  more  moved 
by  affirmative  instanceH,  though  nega- 
tive ones  ore  of  most  nse  in  philoso- 
phy :  "  la  tauten  humane  intellectui 
error  est  propriiis  et  perpetuate  ut 
magis  moreatur  et  excitetur  Affimv 
tiiis  qnam  Negativia ;  com  rite  et 
ordine  tmunm  as  utrique  pnebere  de- 
beat  ;  qum  contra,  in  omni  Axiomate 
vero  couatituendo,  nrnjor  vie  eat  in- 
atantiffi  negutiv»." 

But  the  greatest  of  all  causes  of 
non- observation  is  a  preconcdved 
opinion.  This  it  ih  whicii,  in  all 
ages,  has  made  the  whole  race  of 
mankind,  and  every  separate  section 
of  it,  for  the  nuist  part  unoliservant 
of  all  facte,  however  abundant,  even 
when  passing  under  their  own  eyas, 
which  are  contradictory  to  any  flnl 
appearance  or  any  received  tenet. 
It  is  worth  while  bo  recall  occusiou- 
ally  to  tbe  oblivious  memory  of  man. 
kind  some  of  the  striking  instances 
in  which  opinions  that  the  aiuipleat 
experiment  would  have  ahonm  to  ba 
erroneous  continued  to  be  entertained 
because  nobody  ever  thought  of  ti7- 
ing  that  experiment.  Dne  of  the 
most  remarkable  of  these  was  exhi- 
bited in  the  Copemicau  controversy. 
The  opponents  of  Copernicus  argued 
that  the  earth  did  not  muve,  beeauso 
if  it  did,  a  Htims  let  fall  from  tbe  top 
of  a  high  tower  would  not  reach  the 
ground  at  the  foot  of  the  tower,  but 
nl  a  little  dintance  from  it,  in  a  con- 
traiT  direction  to  the  earth's  conrs*  ; 
in  the  same  manner  (said  they)  as,  if 
a  ball  is  let  drop  frum  the  mast-head 


FALLACIES  OP  OBSERVATION. 


509 


while  the  Bhip  ia  in  full  snil,  it  does 
nut  fall  exactly  M  the  foot  of  the 
mkvt,  but  nearer  to  the  stern  uf  the 
vetiael.  The  Copernicans  would  h&ve 
ailenced  these  objectoca  at  once  if  they 
Jiud  trinl  druppittg  a,  ball  from  the 
iiiBat-head,  since  they  vinuld  have 
fimnd  that  it  does  fall  exaatly  at  the 
fmt,  BE  the  theory  cecjliirea  :  but  no  ; 
they  admitted  the  spnrioua  fact  and 
struggled  vainly  to  make  ont  a  dif- 


fen 


:ebetwe 


"The 


ball  wu  no  pari  of  the  ship- 
the  motion  forward  wm  not  »aCu?ii^, 
either  to  the  thip  or  to  the  ball.  The 
atone,  on  the  other  hand,  let  fall  from 
the  top  of  the  tower  was  a  part  tit 
the  eaith,  and,  therefore,  the  diurnal 
niid  annular  revollitiona  whidl  were 
Tiiitmvl  to  the  earth  were  alau  natural 
to  the  atoue  :  the  stoue  would,  there- 
fore, retain  the  same  motion  with  the 
tower,  and  atrike  the  e^uund  precisely 
at  the  botlom  of  it"  * 

Other  exaraplea,  scarcely  losa  strik- 
ing, are  recorded  by  Dr.  Whewell,-!- 
where  imaeiiinry  laws  of  nature  have 
oontinued  to  be  received  aa  real, 
merely  because  no  person  had  steadily 
looked  at  facta  which  almnst  everyone 
liad  the  opportimity  of  obaerving.  "A 
vague  and  loose  mode  of  looking  at 
facta  very  eaaily  observable,  left  men 
for  a  long  time  under  the  belief  that 
a  body  ten  times  as  heavy  as  another 
falls  ten  timea  aa  fast ;  that  objeuts 
ioimersed  in  water  are  always  magni- 
lied,  without  regard  to  the  form  of 
the  surface;  that  the  magnet  exerts 
an  irreaiatible  force ;  that  oryatal  ia 
always  found  osaociated  with  ice,  and 
the  like.  These  and  many  others  are 
examples  how  blind  and  careless  man 
can  be  even  in  observation  of  the 
plaineat  and  commoneat  aiipeoianoea, 
and  they  show  us  tliat  the  mere  facul- 
ties of  perception,  although  constantly 
exerdsed  upon  innumerable  objects, 
may  long  foil  in  leading  to  any  exact 
knowledge." 

If  even  on  phjaicol  facta,  and  these 

ost  obvious  chorautvr,  the 

*  riiyfHlr's  DUimali 
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obaerving  faculties  of  mankind  can 
be  to  this  dc^ee  the  passive  slaves 
of  their  preconceived  impreasiona,  we 
need  not  be  surprised  that  this  should 
be  so  lamentably  true  as  all  experi- 
ence attests  it  to  be,  on  things  more 
nearly  connected  with  their  stranger 
feelings— on  roorol,  social,  and  reli- 
gious subjects.  The  information 
which  an  ordinary  traveller  brings 
back  from  a  foreign  country,  as  the 
I'eault  iiC  the  evidence  of  his  senees, 
is  almost  alwaya  such  as  exactly  cnn- 
firms  the  opinions  with  which  he  aeta 
out.  He  luLB  had  eyes  and  ears  for 
auch  things  only  as  he  ex]>ected  to 
see.  Men  read  the  eocred  bunks  of 
their  religion,  and  pass  unobserved 
therein  multitudes  til  things  utterly 
irreconcilable  with  oven  their  own 
Dottoos  of  moral  excellence.  With 
the  some  authorities  before  them,  dif 
ferent  historians,  alike  innocent  of  in- 
tentional misrepresentation,  ace  only 
what  is  favourable  to  Protestants  or 
Catholics,  Royalists  or  Kepublicana, 
Charlee  L  or  Cromwell ;  white  others, 
having  set  out  with  tlie  preconception 
that  extremes  muat  be  in  the  Wrona 
are  incapable  of  seeing  truth  and  jus- 
tice when  these  are  wholly  on  one  side. 
The  inBnems  of  a  preconceived  the- 
ory ia  well  exemplified  in  the  super- 
stitions of  barbafians  reapecCing  the 
virtuea  of  medicaments  and  charms. 
The  negniea,  among  whom  coral,  as 
of  old  among  ouraelves,  is  worn  as  an 
amulet,  afltrm,  aoL-ording  to  Dr.  Psfia.* 
that  its  cdotir  "is  alwaya  affected  by 
the  state  uf  health  of  the  wearer,  it 
bceoming  paler  in  diaeaae."  On  a 
matter  oiien  to  universHl  obaervation, 
a  general  proposition  which  has  not 
the  smallest  vestige  of  truth  ia  re- 
uoivod  aa  a  reault  of  experience;  tiie 
preconceived  opinion  preventing,  it 
would  seem,  any  otaervation  what- 
ever on  the  subject 

§  4.  For  illustration  of  the  tint 
Bpcuiea  of  nou -observation,  that  of  In- 
stancea,    what  has  now  been  stated 


niin-nb«rration  i.f  ttnoc  liial«i«l  ar- 
mmiUuioHi  ill  inatancva  which  h&ve 
nnC  Iwen  ultogmlbct  uvaritaikvA—uay, 
which  nay  Ik  tha  Tory  iuBtasoea  on 
which  the  whii'e  mjienttruutqre  of  ■ 
thmr}'  ha*  been  f  luniied.  A>,  in  the 
CBtcB  hltharto  cxamiiitii,  b  gsner&I 
pnqMmtion  -rat  too  rashly  Rdopted, 
(111  llie  eviilunoe  of  porticuUra,  tnie 
indsed,  but  innifflcient  to  luppnrt  it  : 
BO  in  the  ciMsa  to  which  we  nnw  turn, 
Ihe  pBrticulars  thmnBelves  haya  beEn 
imperteotly  obwrved,  and  the  lingular 
propMibiom  on  which  the  generalisa- 
tion  il  Brnunded,  or  some  at  leaat  of 

tiingul&r  proptisltinn*,  are  falBc. 

'  '  r  instance,  was  one  oE  the 
ommitted  in  the  celebrated 
theory — n  duetrine  which 
lilted  for  combnBtion  by  the  ex- 
trication of  a  nibatance  called  pblo- 
Ipfltnn,  mppiwed  to  be  oontained  in  all 
combuatible  matter.  The  hypotheaia 
accorded  tolerably  well  with  auperfi- 
oirtl  appeariuices  :  the  aaoent  of  flame 
naturally  au|^<«Ca  the  eiicBpe  of  a  aub- 
Ktance ;  and  the  visible  residuum  of 
oaheit,  in  bulk  and  weight,  generally 
tails  BKtremuly  ahiirt  of  tlie  combus- 
tlbio  matsHaL  The  error  was,  non- 
iil»ervation  of  an  important  portion 
nt  thH  aetiiol  residue,  namely,  the 
fOHeouB  pnnliict*  of  oombuatlun. 
When  theae  were  at  laat  noticed  and 
brongfht  Into  account,  It  oppe-ared  to 
beannnlTeraallnwthat  all  HiiliatanOGii 
gain  inatead  of  losing  weight  by  flndet- 
gning  coinl)U«tion  ;  and  after  ths  u»ual 
atti>nipttoaacuirmiodate  the  old  theory 
to  the  new  fact  by  means  of  an 
trary  hypothesis,  (thatphlngtatmi 
the  quiiJity  of  positive  levity  inateaii 
of  gravity,)  ohomiata  were  oonduoted 
to  the  true  explanation,  namely,  that 
inatend  of  a  anbetonce  separated,  there 
was,  on  the  eontrary,  a  mbstanite  ab- 
sorbed. 

Many  of  the  absurd  practices  which 
have  been  deemed  to  posaeas  mcdi 
dual  effionoy  have  been  indeltted  foi 
their   reputation   to  non-obaervanoe 

I    which  waa  tha  real  agent  in  the  i 


aaeribrd  tn  them.  This.  <if  tbfl  aym- 
patlietic  powderof  KrKenritnllJgliy: 
"Whenever  any  vonDfl  had  bDQi  in- 
flicted, thi«  powder  wa>^q>lied  toUu 
weapon  that  had  inSicted  it,  nUofa 

and  dreaaed  two  or  tluee  timea  k  day. 
The  wound  itiielf,  ui  ti>e  meanttme, 
wu  directed  to  be  brought  together, 
Bud  cacofolly  bound  up  with  cIlEiUi 
linen  rage,  but  above  off,  la  be  Itt  uIokc 
lot  seven  daje,  at  the  end  of  which 
period  the  bandages  were  rcmovi^ii. 
when  the  wound  was  generally  found 
perfEUtly  united.  The  triumph  of  Iho 
cure  was  decreed  to  the  mjnbwjnus 
ageni^  of  the  synipathetio  powder 
which  hod  been  no  anaduooaly  ap- 
plied to  the  weapon,  wheiEna  it  is 
hardly  necessary  to  observe  that  tlw 
promptness  of  Uia  i 
the  total  excluaion  of  a 
wound,  and  upon  the  sanative  opera- 
tions of  nature  nut  having  reoalvcJ 
any  disturbance  from  the  offldona  in- 
terferenoe  of  art.  The  result,  beyond 
all  doubt,  furnhihed  the  first  bint 
which  led  surgeons  to  the  improved 
practice  of  healing  wounds  by  what  U 
technically  called  the_Srji(  iutnttiolt."* 
■■Inallrec>rda,"adda  l>r.  Paris,  "of 
extraordinary  cur«a  performed  by  mys- 
terious ageuta,  there  Is  a  great  deilre 
to  conceal  the  remedies  and  other 
curative  means  which  \veresimultann- 
nusly  adminial«red  with  them  ;  thus 
Oribaaius  commends  in  high  terma  a 
neckkce  of  PiEoiiy  root  for  the  onre 
uf  epilepsy  ;  but  we  learn  that  ha  al- 
ways took  care  to  accompany  its  uao 
with  oopioua  evaouationa,  althoqgh  he 
assigns  to  them  no  share  of  oredit  in 
tha  cura.  In  later  times  we  hara 
a  good  apeolmen  of  this  apetdea  of 
dewption  pre«ented  to  us  in  ■  work 
on  scrofula  by  Mr.  Morley,  written, 
as  we  are  informed,  for  the  side  pur- 
pose of  restoring  the  much  Injnred 
character  and  uae  of  llm  Vervain  ;  in 
which  thu  iiuthur  directs  the  root  of 
this  plant  to  be  tied  with  a  yard  of 
white  satin  riband  round  the  neck. 


vbere  it  Li  to  cemnin  until  tbe  patient 
is  oiirad  i  but  nuirk^duriug  this  in- 
torvsl  iie  culln  to  liie  aid  the  lunet 
active  medbiiies  iii  the  nutterin  iiie- 

la  other  cnees  the  curss  leoUy  pro- 
clnuad  by  rest,  rapinen,  aud  aunifce- 
ment.  have  been  nearibed  to  tha 
medioin&l,  or  occaaionally  to  tlie  sii- 
pfmatiirol,  meona  which  weie  put 
in  rei[ui9itian.  "The  celebrated  J<ihn 
Weale]',  while  lie  bunimemarateB  tha 
triumph  of  sulphur  aud  aupplicntiou 
over  his  bodily  iiifinnity,  forwata  to 
appreoiittis  the  resuacitatme  influenoe 
of  four  iiiutitha'  lepiise  fiinn  hi>  apiia- 
tohc  lobuurB ;  and  Kuch  ia  tho  dispotii- 
tioii  oE  the  buuian  mind  to  place  con- 
fidence in  the  operation  of  myKteriuua 
agBDta,  that  we  find  him  more  dia- 
poaed  to  attrihute  his  care  to  a  lirowii 
paper  plaiiiter  of  egg  and  brinutone, 
than  to  Ur.  Fother^ll's  salutary  pte- 
Miription  of  country  air,  rest,  uaset' 
inilk,  and  horse  exerciae."  + 

In  the  following  example,  the  oir- 
cnmstanca  orerlooked  was  of  a  nonie- 
what  different  uhorueter.  "When 
the  yellow  fever  mged  in  Am«rlea, 
the  praotiUonerK  tnutcd  exclnsively 
to  the  copious  nie  of  mercui; ;  at 
Grat  this  plan  waa  deemed  ao  unirers- 
all;  el&Daciona,  that,  in  the  enthusiasm 
of  the  moment,  it  was  triumphantly 
proclaimed  that  death  never  took 
place  after  the  mercury  had  evinced 
ita  effect  upon  the  lyftem ;  alt  thin 
WAB  very  tme,  but  it  fiirnisliud  no 
proof  of  tho  efficacy  of  that  metal, 
nince  the  diaMne  in  it<  aggravated 
form  was  so  rapid  in  itn  career,  thnt 
it  swept  away  Itii  victims  long  before 
the  ayatem  could  be  brongbt  undei 
mercurial  infinence,  while  iu  itamiitiei 
shape  it  passed  off  equally  well  with- 
out any  HBiatancs  from  art."  * 

In  these  eiamplea  the  oirciunst 
overlooked    was   cognisable   by  the 
nenaea.     In  other  cases,  it  is  one  ''^ 
knuwledjj'e  of   which   could   only 
'    at    by   latavaug ;    but 
*  P/inrmamta^a,  p.  li. 


fallacy  may  still    be   chwscd  Under 

head  to  which,  for  want  of  a 

]  appropriate  name,  we  bate  given 

the  app[:ilation  Fallaulaa  of  Tfoii-ob- 

servation.      It  ia  nob  the  nature  of 

the  faculties  which  ought  to  have  been 

employed,  but  the  non-employmont  o£ 

them,  which  oonatitutea  thia  Natural 

Order  of  Follaoiea,      Wherever  the 

ii  negative,  not  positive  ;  whci- 

it  couelata  eApeciolly  la  orerloot- 

iiig,  ill  being  ignorant  or  unmuidftil 

'    lome   fact  which,  if   known  and 

nded  to,  ivDuld  have  mode  a  dllfur- 

I  iu  tba    conelnaion    arrived    at ; 

error  ia   properly   placed  In  the 

olnss  which  we  are  conaiderinit.     In 

chua  there  ia  not,  oa  in  all  other 

^ies  there  is,  a  positive  mle-esti- 

mate  ot  evidence  actually  had.     The 

conclusion  would  be  juab,  If  the  pur- 

which  ia  Been  of  the  caae  were 

phole  of  it ;  but  there  is  another 

portion  overlooked,  which  vitiatea  the 

For  instance,  there  ia  a  remarkable 
doctrine  which  has  nbcaaionally  fonnd 
a  vent  in  the  public  speeches  of  un- 
wise legislators,  but  which  only  iu 
one  Inatanoo  that  I  am  aware  of  hai 
received  the  asnction  of  a  philoeophi- 
col  writer,  namely  M,  Gonsin,  who  in 
hia  prcfaoe  to  the  (lorgins  of  Plato, 
Dontending  that  punishment  must 
have  Boino  othei'  and  liiglior  juatiii- 
cation  than  the  prevention  of  oiimp, 
mnkea  uae  of  this  ar^iment — that  if 
punuihnient  were  only  for  the  aake 
oE  eiompl?,  it  would  be  indifferent 
whether  we  puniihed  the  innocent  or 
the  guilty,  ainoe  the  punlnhnient,  con- 
sidered OS  an  example,  ia  equaUy  effi- 
caciouH  in  either  cose.  Now  we  must, 
in  ocdar  to  go  along  with  this  reason- 
ing, auppose,  that  tlie  person  who 
feeli  hunself  under  temptation,  ob- 
aerv  in  g  somebody  puniahed,  ooncludea 
himself  to  be  in  danger  of  being 
punished  likewise,  and  is  terrified  ac- 
cordingly. But  it  ia  forgotten  that 
if  tbe  person  punished  is  supposed  to 
be  innocent,  or  even  if  there  he  any 
doubt  ot  bis  guilt,  the  speotator  will 
reflect  tliut  bis  ou-n  daugvi',  whatovi^r 
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it  Inky  be,  U  nnt  oontinseot  on  hit 
gailtiliat,  bat  thrcBtcm  liitn  a|II>ll]' 
ftini  innownt,  and  h"W  tiiere- 
e  deterred  ftion  guilt  by  the 
'  «  of  luch  {luninhment  7 
■uppottea  that  people  Hill 
^^.  li  Itaui  ^fiiilt  by  whatevtr 

nuden  the  couJitirai  of  the  guilty 
IDoro  periloiu,  forgetting  that  the 
araditicm  uf  the  innocent  (aim  one  of 
the  cUnienln  in  the  calculation)  is,  in 
the  cantj  BuppoHid,  made  |>etilouii  in 
iiiveiKly  an  equal  degree.  This  is  a 
[allacy  uf  overlooking ;  or  of  non- 
■ibaervatioD,  within  the  intent  uf  our 
clAnaiHootiuiL 

FkllaciH  ol  this  descriptii 
itmnbling-' ' 
n  puhtical 
tconouiicai  workingH  of  society  afford 
numeroiu  cniiea  in  nbich  the  effecbi 
of  a  caiijte  cuiuiiit  of  two  sets  of  phe- 
nomena :  the  one  iuuncdiatu,  uoncen- 
trated,  ohvioua  to  all  eywi,  and  poss- 
iiig,  in  commiin  appreheniiion,  tor  the 
whole  elTeut ;  the  other  widely  dif- 
|,Ilued,  uc  lying  dxeper  under  the  sur- 
LiAmib,  nnd  which  is  exactly  contrary  to 
[  >^  futiuer.  Take,  fur  Instance,  the 
oomnon  notion,  no  plausible  at  the 
Gtti  glance,  of  the  encouragement 
given  to  industry  by  lavish  enpendi- 
tnre.  A,  who  spends  his  whole  in- 
come, and  even  his  capital,  in  expen- 
sive living,  is  supposed  to  give  great 
employment  to  labour.  S,  who  liven 
UD  a,  Kinall  portion,  and  invests  the 
I'enminder  in  the  funds,  ia  thought 
to  give  little  or  no  employment ;  fur 
everybody  seea  the  gaina  which  are 
tnada  by  A'b  tradesmen,  servants,  and 
iitliei's,  while  his  money  is  spending. 
It's  iiaviiigs,  on  the  coutrary,  pass  into 
tha  hnnds  of  the  peraou  whnse  stock 
''  'w  purclitWKMl,  who  with  it  pays  a  debt 
n  owed  to  some  banker,  who  lends 
,0  some  merchant  or  mann- 
and  the  capital  being  laid 
'iMt  in  hiring  spinners  and  weaver?, 
or  oarrien  and  the  crews  of  merchant 
vesselfi,  not  only  givea  immediate  em- 
ployment to  at  lout  OH  much  indostry 
U  A  employs  during  the  whole  of  liia 
ler,  hut.  comity  baek  witli  increasn 


by  Ae  sale  of  the  gwnh  vhldi  hara 
been  manufactured  ur  impcvtecl,  fonm 
a  fund  fur  the  empli-yioent  <il  the 
name,  and  perlu^  a  gtvAta-  qnantity 
uf  labour  in  perpetuity.  But  tin  ob- 
server docs  not  Bee,  and  therefore  doeB 
not  consider  what  becomes  of  B'l 
money  ;  he  does  aee  what  i«  dono  with 
As ;  he  observes  the  amount  of  in- 
dustry which  ASt  profusion  teed*  ;  be 
observes  nut  the  for  greater  quantity 
which  it  prevents  from  being  fed; 
nnd  thence  the  prejndEce,  nnivervslto 
the  time  of  Adam  Smith,  that  prodi- 
gality encourages  iadaisttj,  and  par- 
simony is  a  discouragement  to  it 

The  oiimmon  argument  a^aiDst  tnt 
trude  wae  a  fallacy  uE  the  sune  na- 
ture. The  purchoBBT  of  Bcitidi  nik 
encourages  British  iodus  try  ;  thepn^ 
chaser  of  Lyons  silk  encourages  only 
Krench  ;  the  former  conduct  is  patrio- 
tic, the  latter  oi^ht  to  be  prevented 
by  law.  The  drcnmstonce  ia  ovw- 
looked  that  the  purchaser  of  any 
foreign  commodity  neoeij^arily  causes, 
'iraotly  or  indirectly,  the  export  of 
u  equivalent  value  of  some  articts  of 
home  production  (beyond  what  would 
'    rwiae  be  exported)  either  to  tha 

other ;  which  fact,  though  from  the 
complication  of  the  circumstances  it 
cannot  always  be  veriReJ  by  specdfie 
observation,  no  observation  can  po^ 
sibly  be  brought  to  contradiot,  while 
the  evidenee  of  reasoning  do  which  it 
rests  is  irrefragable.  The  fallacy  is, 
therefoni,  the  same  as  in  the  preoed' 
ing  case,  tliat  of  seeing  a  part  only  of 
the  phenomena,  and  imagining  that 
part  to  be  the  whole,  and  may  be 
ranked  among  Pollacies  uf  Nim-ub- 


g  S.  To  complete  th. 
of  the  second  of  our  live  classes,  we 
have  now  to  speak  of  mal-obsn^ia- 
tion,  in  which  the  error  does  not  lie 
in  the  fact  that  something  is  unseen, 
but  that  something  seen  is  seen  wnu^. 

Perception  being  infallible  evidence 
of  whatever  is  reuUy  perceived,  the 
cri-ur  now  luider  tuuaidcratioii  can  be 
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rnmmttteil  no  otberwiea  than  by  1 
tnking  for  ooDceptioD  what  is  In 
inFtrence.     We  have  formErly  eb{ 
how  intinuiite!;  the  Wo  ore  blended 
in  nJnioit  eveiTthing  which  is  oalied 
observation,  and  still  mure  iu  every 
Description.*     What  is  actually  on 
Mly  oocaainn  perooived  by  our  H^naeH 
being  eo  minute  in  amount,  and  gene- 
rally su  unimportant  a  portion  of  the 
■tate  of  facts  which  we  wish  to  ascer- 
tain or  to  communicate,  it  would  be 
absurd  to  say  that  either  in  our  oh- 
lervationB  or  in  conveying  their  result 
,0  otben,  we  ought  not  to  mingle 
erenco  with    fact ;  all   that  can 
said  is,  that  when  we  do  eo  we  ought 
>   be  aware  of  what  we  are  doing, 
lid  to  know  what  part  of  the  aaser- 
on    resU  un   conseiouanesa.  and   is 
ther 
iiifet 
able. 

I    oF  the  moat   celebrated 
amples   of   an    muvcnal   error 
duced  by  mistaking  an  inference 
the  direct  evidence  of  the  senses 
le  resistance  made,  on  the  ground 
'  common  sense,  to  the  Copernican 
'Stem.      People  fancied  they  tuK  the 

rcles   round   the    pole.       We    now 

aow  that  they  saw  no  such  thing ; 

hat  they  really  saw  was  a  set  of  ap- 
pearances equslly  reconcilable  with 
the  theory  they  held  and  with  a  to- 
tally different  one.  It  seems  strange 
that  such  an  instance  as  this,  of  the 
testimony  of  the  senses  yleaded  with 
the  moot  entire  conviction  in  favour 
imething  which  was  a  mereinfer- 
:  of  the  judgment,  and,  as  it  tumed 
out,  a  false  inference,  should  not  have 
opened  the  eyes  of  the  bigots  of  com- 
mon sense,  and  inspired  them  with  a 
more  modest  distrust  of  the  compe- 
tency of  mere  ignorance  to  judge  the 
mnclusiona  of  cultivated  thought 

In  proportion  to  any  person's  deG- 
::iency  of  knowledge  and  mental  cultl- 
ratioii  is  generally  hin  inability  to 
discrimiuatc  between  his  inference« 


and  the  peroeptious  on  which  they 
were  grounded.  Many  a  marvellcuB 
tale,  many  a  scandalous  anecdote, 
owes  its  origin  to  this  incapacity. 
The  narrator  rehites,  not  what  he 
saw  or  heard,  but  the  impression 
which  he  derived  from  what  he  saw 
or  heard,  and  of  which  perb^Hi  the 
greater  part  consisted  of  inference, 
though  the  whole  is  related  nut  as 
inference  but  as  matter  of  fact.  The 
difficulty  of  inducing  witnesses  to 
restrain  within  any  moderate  limits 
the  uitermixture  of  their  inferences 
with  the  narrative  of  their  percep- 
tions is  wall  known  to  experienoed 
oroEs-eiauiiners ;  and  still  more  is 
this  the  case  when  ignorant  persons 
attempt  to  describe  any  natural  phe- 
nomenon. "  The  simplest  narrative," 
says  Dujjald  Stewart,*  "of  the  mmt 
illiterate  observer  involves  more  or 
less  of  hypothesis ;  nay,  in  general  it 
wiU  be  found  that,  in  propartion  ti> 
his  ignorance,  the  greater  is  the  num- 
ber of  conjectural  principles  involved 
iu  his  statements.  A  vdlage  apothe- 
cary (and,  if  possible,  in  a  still  greater 
degree,  an  experienced  nurse)  is  sei- 
dom  able  to  describe  the  plainest  cose 
without  employing  a  phraseology  of 
which  every  word  is  a  theoty  ;  where- 
as a  simple  and  genuine  specifica- 
tion of  the  phenomena  which  mark 
a  particular  disease,  a  specification 
unsophisticated  by  fancy  or  by  pre- 
conceived opinions,  may  be  regariled 
unequivocal  evidence  of  a  mind 
ined  by  long  and  suocessfql  study 
to  the  most  difficult  of  all  arts,  that 
of  the  faithful  inierpretation  of  na- 

e  universality  of  the  confusion 
between  perceptions  and  the  infer- 
ences drawn  from  (hem,  and  the 
rarity  of  the  power  to  discrimlnaliu 
the  one  from  the  other,  ceasea  to  sur- 
prise us  when  we  consider  that  in  thu 
far  greater  number  of  instances  the 


isofot 


hi 

1^^^%  it 

II  oontit 

1  when 
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bejMid  tbem.    It  ia  not  tha 

Mid  BUperlicinl  extemion  pei^ 

odved  by  the  eye  that  ore  iniportajit 
U>  u«,  but  the  oliject  of  which  those 
viiiiye  ftppearaocea  testify  tha  pre- 
loe  ;  Hod  where  tbo  aeniatioD  itself 
iudiSerent,  tu  it  generally  ii,  we 
jre  no  motive  to  attend  particutarly 
it,  bat  uoquire  ■  haUt  ol  paning  it 
without  diitinot  conBOiouanen, 
going  on  at  onoa  to  the  inference, 
that  to  know  what  the  eensation 
MtiuJly  was  ia  a  «tudy  in  itself,  to 
which  painters,  for  exampla,  hs,ve  to 
"     in  themBflivea  by  special  and  l^ng. 
itJnued  discipline  and  appllcatioti. 
things  further  removed,  from  tbs 
ilfrioQ  of  tba  outward  senaeB,  no 
who  hu  not  great  experi«noe  in 
ihological  analysis  ia  ciiinpetent  to 

leii  «uch  uii^ytic  habits  do    nut 

t-xist  in  the  nK|uisite  d^ree,   it  is 

hardly  poBsible  to  mentiun  EUiy  of  the 

habitual   judgments    of   mankind  on 

mbjecta  of  a  high  degree  of  abstrac- 

tion,  from  the  being  of  n  God  and  the 

iiumoi-tality  of  the  soul  down  to  the 

inultiplicati'iii  table,  which  ant  not, 

have  not  been,  considered  as  mat- 

uf  direct  intuition.      So  strong  is 

tMidency  to  aacribe  an  intuitive 

judgments  which    are 

iuferencee,  and  often  false  ones. 

je  coji  doubt  that  many  a  de- 

vlBiuiiary  han  uetuidly  believed 

H  was  directly  inspired   from 

^n,  Odd  that  the  Almighty  bad 

trsed  with  him    face    to  face ; 

ch  yet  was  indy,  on  hia  part,   a 

Lslusion   drawn   from  appuarances 

lis  senses,  or  feelings  in  his  inter- 

coneoiousuese,  whioh  afforded  uo 

iat  for  any  sudi  beliet    A  cau- 

therefat«,  against  this  class  of 

I  is  not  only  needful  but  iudli* 

ible  ;  though  to  determine  whe- 

on  any  of  the  great  questions  of 

fretaphysics,  such  errors  iire  actually 

committed,  belongs  not  to  this  place, 

but,  as  I  have  so  often  suid,  to  a  dif- 


CHAPTER  V. 


S  I.  The  close  of  FoUacieB  of  wl 
we  are  now  to  speak  ia  the  most 
tensive  oC  all:  embracing  a  gnatsr 
number  and  variety  of  unfouodod  in- 
forenceatban  any  of  the  other  daiK^ 
and  which  it  is  even  more  diffianlt  to 
reduce  to  iiub-cia«es  or  Bpsclet.  If 
the  attempt  mado  in  tha  preeedinf 
Books  to  drgne  the  principles  oE  vn^- 
grounded  generalisatjon  biifl  ba«B  aue- 
eeesfoi,  all  genBr!jiBati<HtB  not  oan- 
f  ormable  to  those  principles  tnig^t,  ia 
a  certain  sense,  be  brou^t  aadier  tbB 
present  class  s  when,  however,  tin 
rules  are  kiiowD  and  kept  iu  view,  bob 
a  casual  lapse  committed  in  the  ap(di- 
eation  of  them,  thia  is  a.  blusdia',  nst 
a  fallacy.  To  entitle  an  error  of  gr 
ralisation  to  the  latter  epithet,  it  n 
be  committed  on  principle;  t^eremost 
lie  in  it  some  erroneous  general  con- 
ception of  the  inductive  prooesa  ;  tfao 
legitimate  mode  of  drawing  conclu- 
sions from  observation  and  eiqwri- 
ment  must  be  fuadamentidly  miai 

Without  attempting  anything 
chimerical  as  an  exhaustive  oUsnGc^ 
tion  of  all  the  misouuceptiona  wfaidi 
can  exist  on  the  aubject,  let  ns  oon- 
teut  ourselves  with  noting,  among  tba 
cautions  which  might  be  suggested,  a 
few  of  the  moxt  utsef ul  and  needfuL 

g  2.  In  the  Gnt  pluoe,  there  aie  eer- 
tain  kinds  of  generaliaodon  which, 
if  the  principles  already  laid  down  be 
correct,  m«i(  bo  gromidleBs  :  ex;  " 
ence  cannot  a-CFord  the  uecessarj  i 
ditions  for  eatabliahiug  them  by  ki 
reot  induction.  Bucn,  for  inBttUKi!, 
are  all  iiiferenoes  from  the  osde 
nature  exieting  on  tbe  earth,  oi 
the  solar  Systran,  to  that  whtoh  SU^ 

where  the  plienomena.  for  an^t  wo 
know,  may  be  entirely  ddttarent,  or 
may  succeed  one  anbthcr  acoording  to 
different  laws,  or  even  according  to  uo 
fixed  law  u,t  all    Such,  again,  in  mat- 
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that  UBwrt  iiDpoaaibility.     The  n 


wiy  given  p 


hnwBver  unifurraly  experience  may  as 
yet  liave  (ratified  to  the  fact,  proven 
at  moHt  tbot  no  cause  adequate  (o  iti 
production  hu  yet  manifested  itielf ; 
but  that  no  Boch  ouisea  entat  In  nature 
ean  only  be  inferred  if  we  are  so  fo<d- 
JbIi  an  to  8U{^iOBe  that  we  knov  all 
tfaefMces  in  nature.  The  BUppoaitiun 
would  at  leant  be  premature  while  our 
ncquaintauoe  with  some,  even  of  those 
which  WK  i\ii  kuow,  is  ao  eirtremely  re- 
cent. And,  however  much  our  Imow- 
led^  of  nature  luav  bfseafter  be  ex- 
tended,  it  is  not  cosy  to  eee  how  tluit 
kuDwladgc  oould  ever  be  complete,  or 
how,  it  it  were,  we  could  ever  he  as- 
sured of  itK  being  HO. 

The  only  laws  of  notare  vhieh  affurd 
mffideot  warcuit  for  attributjng  iiii- 
possibility  (ovati  with  reference  to  the 
existing  oiiier  of  nature,  and  to  our 
own  legion  of  the  uuiverae)  are,  linit, 
thme  of  Qiunber  and  extennon,  wJiioh 
Bi«  pBcamount  to  the  laws  of  the  sue- 


ngoa 


to  tile  Bi 


anydfectorcoiiseqnent  will  tako  place 
while  the  whole  of  the  autecedcDts  re- 
nubin  the  same,  may  be  aflinncd  with 
full  assurance;  But  that  the  addition 
of  Rome  new  antecedent  might  not 
ouljrely  alter  luid  subvert  the  accus- 
tomed consequent,  or  that  antecedents 
competent  to  do  fliis  do  uot  exist  in 
nature,  we  are  in  no  coss  en^wered 
positively  to  couolude. 

93.  It  is  next  to  he  remarked  that 
all  genetuliBatiaBs  whiob  profess,  like 
the  theories  of  Tholea,  Democrittis, 
and  otbara  of  the  early  Greek  specnla- 
toi*,  to  resolve  all  things  into  Bome  one 
ehnnent,  or,  like  many  modem  theories, 
to  resolve  phenomena  radically  diSer- 
t'ot  into  the  save,  are  necessarily  false. 
By  radicidly  different  phenomena  I 
mean  iuipresnons  on  our  senses  which 
itiKiT  in  iiiuUitv.  and  not  merely  iu  de- 


gree. On  this  subject  what  appeared 
neoessary  was  said  iu  the  ohapter  on 
the  Limits  to  the  Eipluuation  irf  Id,w9 
irf  Natura  ;  but  as  the  fallacy  U  even 


shall  touch  01 


He  what  further  i 


When  we  say  that  the  force  which 
retains  tha  planets  in  their  orbits  is 
resolved  into  gravity,  or  that  the 
force  which  naokea  substoacea  combine 
ehemtcalljr  is  resolved  into  electricity, 
we  assert  in  the  one  case  what  is,  anil 
in  the  oliiec  case  what  might,  and 
probably  will  ultimately,  be  a  legiti- 
mate reiiult  of  induction.  In  botli 
these  cases  motion  is  resolved  int» 
motion.  The  assortion  is,  that  a  eaue 
of  oiotfon,  which  was  supposed  to  hu 
special  and  to  follow  a  distinct  law  ut 
its  own,  con&mns  to  and  is  included  in 
the  general  law  which  regulates  anr 
otherolaasofiuutions.  But,froiutbese 
and  similar  geneialisationa,  count^u- 
ance  and  currency  have  been  ^ven  t9 
attempts  to  resolve,  not  motion  into 
motion,  bnt  heat  into  motion,  light  into 
motion,  seusatioii  itself  into  motion  s 
states  of  consoiouineGB  into  states  of 
the  nervous  system,  as  in  the  ruder 
forms  of  the  Materialist  philoaopjiy; 
vital  phenonLBua  into  mecbanioiU  or 
chemical  processes,  as  in  some  schools 
of  pbysiolotry. 

Now  I  am  fa*  from  pretending  that 
it  may  not  be  capable  of  proof,  or  thai 
it  is  not  an  important  addition  to 
our  knowledge  if  proved,  tiuit  uer> 
tain  motions  iti  the  pattiden  of  budies 
are  tbe  aonditvatt  of  the  pcoduoCion 
of  beat  OE  light ;  that  cei'tuin  assign- 
able physical  modifications  of  tbe 
nerves  may  be  the  conditions  not  only 
of  our  scDsatioua  and  emotjune,  bitC 
even  of  our  thooghls ;  that  certain 
mechanical  and  chemical  condiiioiu 
may,  in  the  order  of  nature,  be  suf- 
ficient to  determine  to  action  the  phy- 
siological laws  of  life.  All,  I  insist 
upon,  m  common  with  every  thinlcer 
wlio  entertains  any  clear  idea  of  tlu 
k^c  of  science,  is  that  it  shall  not  ba 
supposed  that  by  proving  these  tilings 
one  step  would  be  muile  towartta  a  rt^ 


eipluutlon  nf  heat,  light,  or  nenna- 
tion  1  or  that  the  geoeric  pecuiiaritj 
of  tho«e  phennmenn  can  be  in  the  least 
degree  evaded  b;  mi;  soch  diBCoreries, 
however  weU  ntabliahed.  Let  it  be 
•hown,  for  initonce,  that  the  most 
complex  sertBH  nF  phjsical  caiuei  and 
effects  SDoceed  one  another  in  the  eye 
and  in  the  brain  lo  produce  a  eenea- 
titni  of  colour  ;  rajB  falling  on  tbe  eye» 
re/r»ctoi),  converging,  crosBingonean- 
otlier,  making  an  inverted  inmge  on 
the  retlnit,  and  after  this  a  motion^ 
let  it  be  a  vibration,  or  a  ru»h  of  tier- 
TOUa  fluid,  or  whatever  else  yoa  are 
{dessed  to  suppose,  along  the  optic 
nerve— B  projiagntjon  of  thia  motion 
to  tbe  brain  itself,  and  aa  many  mora 
different  motiona  as  you  chooae ;  atill 
at  the  end  of  theio  motions  there  is 
Bamethtng  which  is  not  motion—there 
la  a  feeling  or  sensation  of  colour. 
Whatever  nninbcr  of  motions  wamay 
be  able  to  interpolate,  and  whether 
tbmr  be  real  or  imnsfinary,  we  ahnU 
Htill  find,  at  the  end  of  tba  series,  a 
motion  onteoedent  and  a  colour  con- 
sequent. The  mode  in  which  any  one 
of  the  motions  produces  the  next  may 
possibly  be  susceptible  of  explanation 
by  some  general  law  of  motion  ;  but 
the  mode  in  which  the  lost  motion 
produces  the  seiisation  of  colour  can- 
not be  explained  by  any  law  of  mo- 
tion ;  it  is  the  law  of  colour,  which 
ia,  and  mnst  always  remain,  a  peculiar 
thing.  Where  our  conac' 
cognises  between  two  pbi 
inherent  distinction  ;  where  we  are 
sensible  of  a  difference  which  is  not 
merely  of  degree,  and  feel  that  no  add- 
ing one  of  tbe  phenomena  to  itself 
would  produce  the  other  ;  any  theory 
which  attempts  to  bring  either  under 
the  laws  of  the  other  mast  be  false  ; 
though  a  theory  which  merely  treats 
tbe  one  ta  a  cause  or  condition  of  the 
other  may  possibly  be  true. 

£  4.  Among  the  remaining  forms 
of  erroneous  generalisation,  several  of 
those  most  worthy  of  and  most  re- 
i|niriiig  iiolice  hove  fallen  under  owe 
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vrstigating  the  inl«s  of  cnnect'l 


e   have 


the  distinrtinn  between 
and  some  common  mtote  of  the  into 
rect.  In  this  number  is  what  I  bai 
formerly  called  the  natural  iitdDGdi 
of  uninr|uiring  mind*,  the  induction 
of  the  ancients,  which  proceeds  jitr 
eaHauralioneM  lim-plicfm :  "This,  that, 
and  the  other  A  ore  B,  I  cannot  think 
of  any  A  which  is  not  B,  therefore 
every  A  is  B,"  As  a  final  coudemna- 
Ijon  of  this  rude  and  slovenly  mode 
of  generalisation,  1  will  qnote  Bacon  ■ 
emphatic  denunoiotjon  of  it ;  the  most 
important  part,  as  I  have  more  than 
once  ventured  to  assert,  of  the  perma- 
nent service  rendered  by  him  to  philo- 
sophy. "  Inductio  quiB  procedtt  p« 
euuuierationem  simplicem,  rea  pnenlia 
ept,  et  precorio  concludit,"  (oonduda 
only  bff  yoarlrave,  or  provisionally,}  "  et 
perioulo  exponttor  ab  instantiA  aon-> 
tradictoHA,  et  pleninujue  laoaDdnlB 
paiiciora  quam  poreat,  et  ezAuliniCHn- 
II Wo  qvft  pTiato  *unl  pnmaadat.  At 
Inductio  quce  od  iuventionem  et  de- 
monstrationem  Scientiarum  et  Artium 
erit  utilis.  Naturam  soparare  debet,  per 
rejeetiones  et  eiolnaiones  debitaa  ;  no 
deinde  post  negativos  tot  qnot  snffi- 
ciunt,  super  aflirmativaa  conclndere." 
I  have  already  said  that  the  mode 
of  Simple  Enumeration  U  still  the 
common  and  received  method  of  In- 
duction in  whatever  relates  to  mao. 
and  soaiety.  Of  this  a  very  few  in- 
stances, more  by  way  of  memento  than 
of  instmction,  may  suffice.  Wha^ 
for  example,  is  to  be  thought  ti  all 
the  "  common  -  sense  "  maxims  for 
which  the  following  may  serve  as  th« 
universal  formula,  "Whatsoever  has 
never  beeu,  will  never  be  "  ?  As,  for 
example  :  Negroes  have  never  been  as 
civilised  as  whites  sometimes  are^ 
therefore  it  is  imposGible  they  ahoolil 
he  BO.  Women,  an  a  class,  ais  aq 
posed  not  to  have  hitherto  been  equi 
in  intellect  to  men.  therefore  tbeyarei 
neeeSBarily  inferior.  Society  cannot 
prosper  without  this  nr  the  ouMr  insti- 
tution ;  t.ii.  in  Aristotle's  time,  with- 


in  established  prieitbood,  without  arti- 
ficial distinctiona  of  rank,  &c,  One 
poor  perHOfi  in  a  thoUHand  edncated, 
ivhile  the  nine  hundrad  and  ninety- 
nine  retnun  uneduoated,  hiu  usually 
aioiEd  At  tailing  himself  out  of  his 
class,  therefore  edncntioQ  makes  people 
dissatisfied  with  the  conditiou  uE  a 
labourer.  Bookish  men,  taken  from 
Fp^culatire  pursuits  and  set  to  work 
iin  something  they  know  nothing 
sbout,  have  generally  been  found  ur 
thought  to  do  it  ill ;  therefore  philo- 
sophers are  uuiitlor  businees,  Ac,  Ac 
All  these  are  inductions  by  Elmple 
enumeration.  Reasons  having  some 
TcEerence  to  the  canons  of  scientiiJc 
investigation  have  been  attempted  to 
be  given,  buwever  unsnccegsfiLlty,  for 
Bome  of  these  propositions  ;  but  tii  the 
multitude  of  thoiie  who  parrot  them, 
the  tnumeratio  nmplex,  ex  hit  tan- 
tiiiniiiodoqTaBptieiiloiuiUprantmciutu, 
is  the  sole  evidence.  Their  fallacy 
condats  in  this,  thtt  they  are  induc- 
tions withoDt  elimination :  there  has 
been  no  real  comparison  of  instanceR, 
nor  even  DEcertainment  o£  the  nuiterial 
facts  in  any  given  instance.  There  is 
olio  the  further  error  of  forgetting 
that  such  generalisations,  even  if  well 
established,  could  not  ba  ultimate 
truths,  but  must  be  results  of  laws 
much  more  elementary ;  and  there- 
fore, until  deduced  from  snoh,  could 
at  inust  be  admitted  as  empirical 
laws,  holding  good  within  the  limits 
of  apace  and  time  by  which  the  par- 
ticular observationa  that  so^ested 
the  generalisations  were  bounded. 

This  error  of  placing  mere  empirical 
laws,  and  laws  in  which  there  is  no 
direct  evidence  of  causation,  on  the 
name  footing  of  certainty  as  laws  of 
cause  and  effect,  an  error  whiah  is 
at  the  rout  of  perhaps  the  greater 
number  of  lad  inductions,  is  exempli- 
fied only  in  its  grossest  form  in  the 
kind  of  generalisations  to  which  we 
liave  now  referred.  These,  indeed, 
do  not  poaiesa  even  the  degree  of 
evidence  which  pertiuna  to  a  well- 
ascertained  emiurical  law,  but  admit 
of  refntabion  uu  the  einpiricel  ground 


itself,   without    ascending  to  cnsnal 
laws.      A  tittle  reflection,  indeed,  will 
show  that  more  negations  can  only 
the  ground  of  the  lowest  and 
least  valuable  kind  of  empirical  law. 
A  phenomenon   has  never  been  no- 
ticed; this  only  proves  that  the  can - 
ax  of  that'  phenomenon  have  not 
yet  occurred  in  experience,  but  does 
not  prove  that  they  may  not  oecnc 
hereafter.     There   la   a    better    kind 
uf  empirical  law  than  this,  namely, 
when  a  phenomenon  which  is  ohaerved 
pretrenta  within  the  limits  of  observa- 
tion a  series  of  gradations,  in  which  a 
regularity,  or  something  like   a  ma- 
"  ^maticsl  law,  is  perceptible,   from 
licb,  therefore,  something  may  be 
ionally  preauined  as  to  those  terms 
of  the  series  which  are  beyond  the 
a  of  observation.     Bnt  in  nega- 
there  are  no  griulations  and  no 
s  :  the  generalisations,  thcMfore, 
which  deny  the  possibility  of    any 
given  condition  of  man  and  society 
merely  becaune  it  has  never  yet  been 

degree  of  validity  even  as  empirical 
laws.  What  is  more,  the  minuter 
eiamination  which  that  higher  order 
of  empirical  laws  presupposes,  being 
applied  to  the  subject-matter  of  these, 
not  onlydoesnot  confirm,  but  actually 
refutes  them.  Por  in  reality  tlie  psM 
history  of  Man  and  Society,  inHt''ad 
of  exhibiting  them  as  immovable,  un- 
changeable, Inoapabie  of  ever  preBent- 
ing  new  phenomena,  shows  them  On 
the  contrary  to  be,  in  many  moat  im- 
portant particulars,  not  only  change- 
able, but  actually  undergoing  a  pro- 
gressive cEiange.  The  empirical  law, 
therefore,  best  expressive,  in  must 
cases,  of  the  genuiua  result  cf  ob- 
servation, wouKi  be,  not  that  anch 
and  such  a  phenomenon  will  continue 
unchanged,  but  that  it  will  continue 
to  change  in  some  particular  manner. 
Accordingly,  while  almost  all  gene- 
ralisations relating  to  Man  and  So- 
ciety, antecedent  to  the  lust  fifty  or 
sixty  years,  have  erred  in  the  gross 
way  which  we  have  attempted  to 
characterise,    namely,    by  implicitly 
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misnmiog  thnt  human  nature  and  so- 
ciety will  foe  evec  revolve  iii  the  bouib 
orUt,  and  exhibit  euenliully  tlie  Bama 
pheuomenA  —  which  iit  also  the  lul- 
gM  Blror  o£  tha  oelentatiimBlj  pruoti- 
cbI,  the  votaries  of  en-called  oonunon 
HEnw,  in  onr  day,  especially  in  Ureat 
'RritiBa — the  more  thinking  minda 
of  the  pceseat  age,  bavins  applied  a 
more  minute  nnalysis  to  the 
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may  infer  positively  those  whieh  ore 
yet  to  come.  Qf  this  doctrine,  oon- 
aideied  as  a  philosophical  tenet,  we 
shall  have  occasion  to  speak  more 
fully  in  the  conclnding  Book.  If  not, 
in  all  its  forma,  freo  from  error,  it  is 
at  least  free  from  the  gross  and  stapid 
which  we  previously  eKemplilied. 
,  in  all  e]ieGpt  tha  most  eDiinentlj 
philoBophical  minds,  it  ia  iufeoted  with 
'■ely  the  same  kind  of  follaoy  bh 
IB.  For  wa  mnat  remember  that 
this  other  and  better  geueralisa.- 
I,  the  pn^roiaive  chan^  in  the 
.  .  ditinn  of  the  human  speciea,  ia, 
kfter  all,  but  an  empirical  law,  to 
which,  too,  it  is  not  diffioalt  to  point 
out  eiicee<Ui(gly  large  exceptions  g  and 
even  if  thele  oould  be  got  nd  of,  either 
by  disputing  (he  facts  or  by  explaining 
and  limiting  the  theory,  the  general 
objection  remaiita  valid  seainst  the 
Rupposed  law,  as  opplicnble  to  any 
other  than  what,  in  our  Third  Book, 
vere  termed  Adjacent  Cbbbs.  I'or 
not  only  ia  it  no  ultimate,  bnt  not 
oven  a  causal  law.  Changes  do  in- 
deed t«ko  place  in  humnn  uffaira,  but 
every  one  of  titoae  changes  depends  on 
determinate  causes;  the  "pmgrea- 
siveneoBOf  thespeciea"  ia  notaoaune, 
lint  a  summary  expmtion  for  the 
general  result  of  all  the  causes.  So 
noon  wt,  by  a  qnite  different  sort  of 
iodnction,  it  shall  be  ascertained  what 
causes  have  produced  these  successive 
uhanges  from  the  beginning  of  his- 
tory, in  so  far  as  they  have  really 
lii^n  place,  aud  by  what  eaiiets  of  a 


Cnntrar}  tendency  tli°y  have  beoi 
ocoaainually  chocked  orentirplj  oomi- 
teraoted,  we  may  then  be  prepared  lo 
predict  tha  future  with  rwwonabli' 
foresight  1  we  m^  be  in  possesatan  of 
the  real  late  of  thi-  futttre,  md  msy 
be  able  to  declare  on  what  dreoai- 
stancea  the  eontinn&nce  of  the  same 
onward  mnvement  will  evEntiiallj' de- 
pend. But  this  it  is  the  erroF  of  many 
of  the  more  ad  vanned  thinlten  in  the 
present  age  to  overlnok,  and  to  ima- 
gine that  the  empirical  taw  coUeeted 
from  a  mere  comparisc        '"         ~'" 


chaogea,  ni>C  only  ptist,  Init  i 
cdinB,  The  truth  is,  that  the 
on  which  tha  phenomena  of  the  (tMll 
world  depend  are  in  everj  Ago,  wd 
almost  in  every  countiy,  eutnlnned  hi 
some  different  proportion  ;  so  that  It 
is  searcsiy  to  ba  expected  that   Iha 

Ceral  remit  of  them  all  shrnild  con- 
□  very  closely,  in  its  del^k  at 
least,  to  any  uniformly  -progrtttite 
series.  And  all  generalisKtiona  which 
aflinn  that  mankind  have  a  Umiehtij 
to  grow  better  or  worae^  riehm  or 
poorer,  more  cultivated  or  moM  barba- 
rous ;  that  populatii 
than  Rubsistenoe,  or 
population  ;  that  hieqadity  of  fortune 
has  a  tandenoy  bo  Tncreaae  or  to  brttk 
down,  and  the  like — proposifon 
considerable  value  as  empiriori  ...  _ 
ivithin  certain  [but  generally  rather 
narrow)  limits— are  in  reality  tnie  or 
falsa  acoording  to  times  somJ  ciroitm- 

What  we  have  said  Of  empirical 
generalisations  fiinn  times  post  to 
times  etill  to  oome,  holds  eqnal^  ' 
of  similar  ganeralisationa  from  pre 
times  to  times  past ;  When  psnona 
whoBS  ocqunintanoe  with  maail  and 
Hoclal  faets  is  confined  to  their  own 
age,  talce  the  men  and  the 
that  age  for  the  type  of  men  and 
things  in  general,  and  apply  withont 
scruple  tu  the  interpretation  of  As 
events  of  history  the  enmirteil  lawi 
whiob  represent  BufHeienuy  fov  dally 
jrnidancc  the  common  phenomena  trf 


hiimiin  nature  &t  that  tinie  and  in 
tlint  particular  statu  of  societjr.  If 
ei:anipleE  aro  wanted,  almoat  every 
hiatoriool  wort,  until  a  very  recent 
period,  abounded  in  then].  The  same 
may  be  said  of  those  who  generalise 
empirically  from  the  people  of  their 
own  conntry  to  the  people  of  other 
coiintriea,  lu  if  hnman  beings  felt, 
judged,  and  acted  everywhtre  lu  the 
Hame  mannei*. 


i  S.  In 
distinction  is  confoiinden  betnret 
pirioal  laws,  which  espreBa  merely 
the  onstomary  order  of  the  Baccesaion 
of  effsetB,  Mid  the  laws  of  causation 
on  which  the  effeots  depend.  There 
may,  however,  be  incorrect  generali- 
eation  when  this  mistake  is  not  com- 
mitted ;  when  the  inveitigation  takes 
its  proper  directjiin,  that  (if  causes, 
nnd  the  result  erroneoiialy  obtained 
purports  to  be  a  really  causai  law. 

Ibe  mcwt  vulgar  form  of  this  fal- 
lacy is  that  nhiob  is  conunonly  called 
jjDst  ioc,  ergo  proptrr  hoc,  or  cum  hoc, 
rtyo  piytptKr  hoc  As  when  it  wu  in- 
ferr«d  that  ^England  owed  her  indus- 
trial pre-eminence  to  her  reatrictions 
on  commerce ;  as  when  the  old  school 
of  financiers  and  unae  speculative 
writers  maintained  that  the  national 
debt  wa<  one  of  the  causes  of  national 
prosperity  ;  as  when  the  excellonco  of 
the  Church,  of  the  Houses  of  Lords 
nnd  Commons,  of  the  procedura  of  the 
law  courts,  ftc^  were  interred  from 
the  mere  fact  that  the  comti;  hod 
prospered  under  them.  In  such  coses 
09  these,  if  it  can  be  rendered  pro- 
bable by  other  evidence  that  the  sup- 
posed oaosea  have  some  tendency  to 
produce  the  eCfect  ascribed  to  them, 
the  fact  of  its  having  been  produced, 
though  only  in  one  instuioe,  is  of 
some  value  as  a  verification  by  spe- 
cific experieuoe  ;  bnt  in  itself  it  goes 
scarcely  any  way  at  sJI  towards  estab- 
lishing BiKh  a  tendency,  unce,  admit- 
ting the  effect,  a  hundred  other  ante- 
cedents could  showm  equally  strung 
BBftat  liuU  kind  to  be  conudercd 


In  these  eioinples  we  see  bod 
^nemlisation  d  postrriori,  or  enpiri' 
properly  so  ooEad  ;  oausntion  in- 
d  irom  casual  conjunction,  with- 
either  due  elimination,  or  any 
imptlon  arising  from  known  pro- 
es  of  the  supposed  agent.  Bnt 
bad  generalisation  cl  priori  is  fully 
as  oummon,  which  is  properly  called 
fulse  theory ;  conclusions  drawn,  by 
way  of  deduction,  from  properties  o( 
some  (me  (gent  which  Is  known  or 
siippoaed  to  be  present,  all  other  co- 
esistiug  agents  being  overlooked.  As 
the  former  is  the  error  of  sheer  ig- 
norance, BO  the  latter  is  especially 
that  of  semi-instructed  minds,  and  is 
mainly  cuminitted  in  attempting  to 
explain  oomfilicBted  plienomena  by  a 
simpler  theory  than  their  nature  ad- 
mits of.  As  when  one  school  ol  phy- 
sicians Booght  for  the  universal  prin- 
ciple of  all  dkeaae  in  "lentor  and 
morbid  viscidity  of  the  blood,"  and 
imputing  most  bodily  denm{;ements 
to  mechanical  olntnictions,  thonght 
to  cure  them  by  mechanical  reme- 
dies;* while  another,  tbe  chemical 
school,  "acknowledged  no  source  of 
disease  bnt  tbe  presence  of  some  hos- 
tile acid  or  alkali,  or  some  deranged 
condition  in  the  chemical  composi- 
tion of  the  fluid  or  solid  parts,"  and 
conceived,  tlierefore,  Uiat  "all  reme- 
dies mnst  act  by  producing  chemical 
changes  in  tbe  body.  We  find  Toume- 
fort  busily  engaged  in  testing  every 

•  "TliuB  Fourcroy."  Bays  Dr,  Paris,  "e»- 
plalncd  Uio  operation  ot  merciir;  liy  iU 
spoidaD  gFKvttr,  sad  tbe  advacnCiH  of  tin's 
doctriaft  fsvoured  the  geuorsl  lutrodiicti&m 
of  tbo  proporatlona  iT  Iroik,  espvdally  In 
BChiixi.H  at  thfl  apJean  or  liver,  upou  Ilia 
aunehypotJietlffiLl  pTliiclple;  tov.  tnj  they, 
wlutaveT  Is  most  fonsible  In  nmovlng  Ilui 


SB  the  sttenMstiiiB  pouorwith  wlikli 
'oraishBd,  has  sUU  a  grenimr  force  in 
isse  from  tbe  ^iviitj  o(  Itu  fiarrlulus, 
k,  being  Bsvsn  times  speciScnlly  hau- 
ttian  nny  vegotable,  acts  in  vrit-v- 
wicb  a  atrmigtr  Impiilao,  tmii  Ibnro. 
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vegetftbla  juice,  in  order  to  di«M>ver 
in  it  BUme  traced  i>{  an  soid  or  alkaline 
iiif^rediont,  which  might  confer  upon 
itaiBdidnaJ  aelivity.  The  fatal  Brrora 
into  which  such  m  bjpotheaia  woa 
liable  to  betray  the  practitioner  re- 
ceived on  awful  illustration  in  the 
history  of  the  memorable  fever  that 
raged  at  Lejden  in  the  year  1699, 
and  which  conaigned  two-tbirds  of 
the  population  of  that  city  to  an  un- 
timely grave ;  an  event  which  in  a 
f^'reat  meaaure  depended  upon  the 
Proferaor  Sylviiu  de  la  Boe,  u'ho 
having  juat  embraced  the  chemiool 
(lootrinea  of  Van  Helm  out,  aasignod 
the  origin  o[  the  diBtemper  to  a  pre- 
vailing acid,  and  declared  that  its 
cure  could  alone  [only]  be  effected  by 
the  oopiouB  adminiatration  of  abaor- 
lient  and  testoceima  mediciDea."  * 

These  aberrationa  in  medical  theory 
li.ive  their  pxact  parallels  in  politico. 
All  the  docCrinea  which  asoribe  ab- 
tolute  goodness  to  particular  forma 
of  government,  partioular  social  nr- 
rnngementa,  and  even  to  particular 
modea  of  education,  without  referencu 
to  thn  state  of  civiitaation  and  the 
varioua  diatinguiahiug  characters  of 
the  Bociety  for  which  they  are  in- 
tended, are  open  to  the  same  objec- 
tion— that  uf  assuming  one  cloaa  of 
inHuencing  circumatancua  to  be  the 
pnrainouiit  rulers  of  phenomena  which 
depend  in  an  equal  or  greater  degree 
on  many  othera.  But  on  theae  oon- 
aiderations  it  ia  the  leas  necessary 
that  we  should  now  dwell,  as  they 
will  occupy  our  attention  more  largely 
in  the  concluding  Book. 

%  6.  The  last  of  the  modea  of 
erroneous  general  iaation  to  which  I 
shall  advert  is  that  to  which  we  may 
j;ive  tiie  uame  uf  False  AualugieB. 
I'll  is  Fallacy  atouda  diatiuguished 
from  those  already  treated  of  by  the 
peculiarity  that  it  does  not  even 
eimulate  a  complete  and  concluaive 
induction,  tut  consists  in  the  mis- 
application u£  an  argument  which  is 
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DioiTin,  p.  39-40. 


nt  beat  oidy  adniiaaible  nx  an  Ii 
□luaive  presumption  where  real  | 
is  unattainable.  ' 

An  argument  fmni  analogy  is   an 

tain  case  ia  true  in  a  case  known  tn 
be  somewhat  similar,  but  not  known 
to  be  exactly  parallel,  that  ia,  to  be 
similar  in  all  the  material  drcnm- 
Btanoes.  An  object  haa  the  pn^rty 
1) ;  niiuther  object  ia  not  known  to 
have  that  property,  but  tssemhles  ' 
the  firat  in  a  property  A,  not  Imown 
to  be  connected  with  B ;  and  &«  I 
Conclusion  to  which  the  analogy 
pointa  ia  that  tliia  object  has  the 
property  B  also.  Aa,  for  exnmploi 
that  the  planets  are  inhabited  because 
the  earth  ia  sol  The  planets  resem- 
ble the  earth  in  describing  elliptacal 
ocbita  round  the  ann,  in  being  at- 
tracted by  it  and  by  one  another,  in 
being  nearly  ephenool,  revolving  on 
their  axes,  &c,  and,  as  we  have  now 
reaaiin  to  believe  from  the  revelationa 
of  the  apectniacope,  are  composed,  in 
great  part  at  least,  of  similar  mate- 
rials ;  but  it  is  not  known  that  any  of 
theae  properties,  or  all  of  them  to- 
gether, are  the  cundiljona  on  which 
the  poaaeesion  of  Inhabitants  is  do- 
pendent,  or  are  marka  of  those  oondi- 
tiona,  Nevertheless,  so  lung  as  we 
do  not  know  what  the  conditiona  are, 
they  titai/  be  connected  by  some  law 
of  nature  with  those  common  proper- 
ties ;  and  to  the  extent  of  that  powi- 
bility  the  planets  are  more  likely  to 
he  inhabited  than  if  they  did  no' 
semble  the  earth  at  all.  Thia  non- 
aasignable  and  generaliy  Bmall 
creaae  of  probability  l)eyond  what 
would  otherwise  exist  ia  all  the 
dence  which  a  conclusion  can  di 
from  analogy.  For  if  we  have 
slightoat  reason  to  suppose  any  real 
connection  between  the  two  proper- 
ties A  and  B,  the  argument  n  no 
longer  one  of  annlogy.  If  it  hw' 
been  aacertained  (I  purposely  put  ai 
absurd  aunposition)  that  there  waa  ' 
by  causation  belweinn  the 
'olving  on  an  axis  uixl 
of  animated  beluga,  0 
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if  theic  were  any  reaeonable  ground 
fur  ev^enBii8pectiDgHuch  a  co&Dection, 
a  probability  wQuld  arise  ol  the  eKist- 
ence  of  intmbiUiDbi  in  the  plnnsts, 
which  might  be  of  any  degree  of 
HtrcQgth,  up  to  a  complete  induction; 
but  we  should  then  infer  the  fact 
from  the  aaceituned  or  pregu 
law  of  causation,  and  not  from  the 
annlogy  o[  the  earth. 

The  name  aiialogj,  however,  i 
wniietimeB  employed  by  extension  t 
(Itnote  thoHs  argutoraitii  of  an  indue 
tive  character,  but  not  amaunting  ti 
a  real  induction,  which  are  employed 
to  Btren^hen  the  argument  drawn 
from  a  Bimple  resemblance.  Thnut,'b 
A,  the  property  common  to  the  twt 
cases,  canuot  be  Bhowu  to  be  the  cause 
or  effect  of  B,  tlie  analogieal  reasonei 
will  endeavour  to  show  that  there  it 
some  leas  doae  degree  of  connection 
between  them  ;  that  A  is  one  of  a  set 
of  conditions  fnim  which,  wbeu  all 
united,  B  would  r««ult ;  or  is  au  oocA- 
siooal  effect  of  sone  cause  which  has 
been  known  also  to  produce  B; 
the  like.  Any  oE  which  things,  if 
shown,  would  render  the  existence  of 
IJ  by  so  much  more  probable  tlutn  if 
there  had  not  been  even  tliat  amount 
of  known  connection  between  B  and  A 
Now  an  error  or  fnliaey  of  analogy 
may  occur  in  two  ways.  Sometimes 
it  consists  in  employing  an  argimient 
of  eitlier  of  the  above  kinds,  with  cor- 
I'ectness  indeed,  but  overrating  its 
jirobative  force.  This  very  common 
abi'rration  is  sometimeB  supposed  to 
lie  particularly  incident  to  persons 
distiuguislied  for  their  imnginatiDn  ; 

,  but  in  reality  it  is  the  characteristic 
intelleotual  vies  of  those  whose  i 
gioations  are  barren,  either  from  w 
of  exercise,  natural  defect,  or  the  i 
rowness  of  their  range  of  ideas. 
Huch  inindsobjeotB  present  themse 

,         clotbed  in  but  few  properties  ;  ani 
therefore,  few  analf^iei)  between 

j  nbject  and  another  occur  to  them,  they 
almost  invariably  overrate  tlie  degree 
of  importance  of  those  f^w  ;  while  one 

I  whose  fancy  takes  a  wider  range  per- 
ceives and  ritmembers  so  many  unalo* 


gies  tending  to  conflicting  conoloaions, 
that  be  is  much  less  likely  to  lay 
undue  stress  on  any  of  them.  We 
always  find  that  those  are  the  greatest 
slaves  to  metaphorical  language  who 
have  but  one  set  of  metaphors. 

But  this  13  only  one  of  the  modes 
of  error  in  the  employment  of  argu- 
ments of  analogy.  There  is  another, 
more  properly  daserviiig  tbe  name  of 
fallacy,  namely,  when  reseiiiblanoe  in 
one  point  is  inferred  fiinn  rusemblanca 
in  anotlier  point,  though,  there  is  not 
only  no  evidence  to  connect  the  two 
drcumstancesi  by  way  of  causation, 
but  the  evidence  tends  positively  to 
disconnect  them.  This  is  properly 
the  Fallacy  of  False  Analogies. 

As  a  first  inBtauce,  we  may  cite 
that  favourite  ara;iimeut  in  defence  of 
absolute  power  drawn  fruiii  the  ana- 
logy of  paternal  government  in  a 
family,  wliicli  government,  however 
much  in  need  of  control,  is  not  and 
cannot  be  controlled  by  the  children 
themsehisa.  while  they  raniaou  chL. 
dran.  Paternal  govenmient,  snys  tile 
argument,  works  well,  therefore  de- 
spotic government  in  a  state  will 
work  well.  1  waive,  as  not  pertinent 
in  tiiis  place,  all  that  coidd  be  said  in 
qualilicBtiun  of  the  alleged  excelleace 
of  paternal  government.  However 
this  might  be,  the  argument  from  tbe 
family  to  tlie  state  woidd  not  the  less 
pnwoid  on  a  false  analogy,  implying 
that  the  beneficial  working  of  parent^ 
government  depends,  in  the  family, 
on  the  only  ]iolnt  which  it  has  in  com- 
mon with  political  dcepotism,  namely, 
irrespDnsibUity.  Wliereas  it  dependii, 
whan  real,  not  on  tliat,  but  on  two 
otlier  circumstances  of  the  case,  the 
affection  of  the  parent  for  the  chil- 
dren, and  thesupariority  of  tbe  parent 
in  wisdom  and  eirperience  -,  neither 
of  wliich  properties  can  be  reckoned 
on,  or  are  at  all  likely  to  exist,  be- 
tween a  political  despot  and  his  sub- 
jects ;  and  when  eitlier  of  these  cir- 
cumstanoeB  fails  even  in  tlie  family, 
and  tbe  iniluenoe  of  tlw  irresponsi- 
bi)ity  is  allowed  to  work  uncorrected, 
the  rosult  is  anything  but  good  (jov- 


- <*l  »„.    - 

death,  lOn  bodia  wuofal :  OmtUta 
a  imMit  dwBlioo  ol  piuytitT,  die; 
tmil  ■pinitaiKaudj  to  deoj.  Thu 
Bbn  In  ■  (slue  Miaingj,  beouue  the 
d*ntj  o(  the  vital  powers  in  xn  mni- 
mMnl  Iml;  can  be  dixthicdj  Cnonl  to 
thK  iMtural  proKTHii  of  thuw  rerir 
cfauigMi  of  itmetiire  which,  in  tlieir 
earlier  itogeit  oonMHule  ita  growUi 
'>  mataiity  t  while  in  the  hod;  politic 
■" -"»iijt  thane  duugn  cannot, 


thn  pmgtMH  ol 
CKnantUy  nwi 
but  the  >tUI 


groirth  I  it  ig  tin  stoppsfje  of  thut 
program,  and  the  commeneeinent  of 
rotragrcHinn,  that  alone  wcmld  oon- 
Mituta  decay.  Bodiea  politio  die,  but 
H  in  nf  diaeaae  or  violent  death  ;  they 
havo  no  <M  age. 

Ths  foUowlni;  sentence  fnitn  Hnolc- 
er'a  i'pelttiaitieat  t'otUy  in  an  inatance 
n(  b  (aliie  analogy  from  phyRieal  bodies 
til  wlut  are  called  bodies  polttde :  "A* 
thnH<  «oa1d  he  In  natural  bodies  no 
motion  of  anything  unless  there  were 
mnte  which  nuiveth  all  thiti^n,  and 
contlnueth  tmmavsblc :  even  so  in 
politio  vodstiea  there  mujit  be  aome 
iinminlihable,  or  eUe  no  roan  shall 
snnei  nunbhment."  There  ia  a  double 
fallno-  ■  '  - 
biit  t 

ilrawn.  it  untenable.  The  notion 
thM  there  muat  be  aomething  im- 
movable which  moresall  other  things, 
ia  the  whole  Boholantio  error  of  a  pri- 
mum  tnohUi. 

The  (ollowinff  tnntanoe  I  quote  from 
Arohblahop  Whatnly's  Shflfrie.-  "It 
would  be  acttntttod  that  a  great  and 
pormanDuC  diminution  tn  (he  quantity 
ol  Mime  uaafal  mmraodlty,  aueh  as 
com,  or  ooal,  nr  Iron,  throughout  the 
world,  would  b*  n  wTtotis  and  luting 
loss  I  and  again,  that  jf  the  fields  and 
cual-minea  yinlded  regularly  doable 
iiuantltliw,  with  the  saiua  labour,  we 
ahtnild  be  ao  tnucli  the  richer  j  hvucu 
II  might  be  infurrtnl,  thnt  if  tlis  quati- 


Ite  irtjli^  o<  tbcae 


oat  hmoA,  and  mm,  anal,  kc,  <■ 
other;    hnt  the    impoctant    Or 

ataoce  to  the  sopposcd  argnacL 

that  the  ulilUf  ot  gold  and  aitvcrtaa 
coin,  which  is  far  the  chief)  d* 
OJt  thar  rala^  which  h 
their  scandty ;  or  ntber,  t 
strictly,  by  the  diSieulty  of  a 
them  ;  wiiereo)^  if  « 


easily  obtHned,)  a  busbel 
would  atiU  be  as  luefi ' 

gdd  aa  it  i^  a  Bcreei 
twice  as  targ>: ;  if  only  half  as  ea^ 
it  would  be  of  the  size  of  a  half- 
aoTereigD,  and  this  (besides  tbe  tEtfl- 
ing  ciruumstanea  of  the  cheapnen  or 
dearaess  of  gold  ornaments)  would 
b<!  all  the  difference.  The  analogy, 
therefore,  faila  in  the  paint  eaaenUul 

Tbe  same  author  notices,  after 
Bishop  Oopleston,  the  ease  of  Fabe 
Analogy  which  consists  in  inferriiig 
from  the  fiimilarity  in  many  respects 
lietwesn  the  metropolis  of  a  mnntry 
and  the  heart  of  the  nDimal  boJy, 
thut  the  increased  size  of  the  metro. 
pulls  is  a  disease. 

8ome  of  the  false  analogies  on  which 
aystema  of  physics  were  confidently 
grounded  in  the  time  of  the  Greek 
philoaophem,  nro  snch  an  we  sow  call 
fanciful,  not  that  the  rBsemhlanoes  are 
not  often  real,  but  that  it  is  kmg  since 
any  one  has  been  inclined  to  draw 
from  them  the  Infetvnees  whioh  were 
then  drawn.  Bnoh,  for  instance,  are 
the  curious  spnculationa  of  ths  Pytba- 
goreuiB  on  the  subject  erf  nnmbera. 
Finding  that  the  distances  of  tiia 
planets  bore  and  seemed  to  bear  to 
one  another  a  proportion  not  laijit^ 
much  from  that  of  the  divjricmt  o( 
tiie  louuuchurd,  they  inferred  from  tt 


,a  iiuiidible  nr 
that  of  the  gphereB :  as  >f  the  ii 
of  a  harp  bad  depandBd  solely  oi 
numerical  proportiona,  aud  not  on  the 
maUrlsl,  nor  even  on  the  exutenca  ot 
anj  material — any  HtringH  at  all-  It 
ha«  been  airailarly  imi^Ded  (bat  cer- 
tain coDibinationa  of  nnmben),  vhjch 
wore  fuaad  to  prevail  in  some  natural 
pbenomeziB,  muat  run  through  the 
whole  of  nature  :  oh  that  tbece  niuat 
be  four  elemente,  because  there  are 
four  pOBBible  combinationB  of  bot  and 
oold,  wet  and  dry  !  that  there  must 
be  Kven  planets,  becBU«e  there  were 
nevsn  mctala,  and  even  because  there 
were  seven  days  of  the  week.  Kepler 
himaelf  thought  that  there  could  be 
only  UK  ploneta  becaime  there  were 
only  five  regular  eolida.  With  thexe 
«a  may  cIssh  tlie  reutoningB,  bo  coin- 
inon  in  the  (ipeculaCionB  of  the  an- 
dents,  foUDded  on  a  anppoaed  per/ee- 

the  cuetomary  order  of  evunU  an  they 
lake    plaun    of    theinSRlve<t    without 
human  interference.     Tbia  aleo  is  a 
rude  guesB  at  an  anally  suppuacd  to 
pervade  all  phenouieno,  however  dil- 
Bimilar.     Since  what  was  tlbougbt  lo 
be  perfeation  appeared  to  obtain  in 
some  phenomena,  it  KOb  inferred  (in 
oppOBitien  to  the  plainest  evidence)  to 
obtain  in  all.     "We  always  auppose 
that  whicb  is  better  to  take  place  in 
nature,  if  it  be  poarable,"  says  Aris- 
totle i    and  the   vogueat   and   most 
heterogeneous   qiudities    being    con- 
fminiled  together  under  the  notion  of 
being  btUer,  there  was  no  limit  to  the 
wildness   of    the    inferensen.     Thus. 
beeauBe    the   heavenly  bodies   were 
"  perfect,"  they  must  move  in  oircleB 
and    unifonuiy.      for    "tltey"    (the 
,        Pythagoreans)    "  would    not    allow,*' 
;       says  Geminus,*  "  of  any  such  disorder 
niuong  divine  and  eternal  thingi,  as 
I       that   they  should   mmetimea   move 
quicker  and  sometimea  slower,  and 
Nuraetimes  stand  still;  for  no  one  woidd 
[        tolerate  suoh  annnialy  in  the  move- 
I       lueuts  aven  of  ■  mun,  who  was  decent 
'  1  qoote  from  Dr.  WlieweU'i  Jliit.  lad. 


andorderly.  The  occasions  of  Ufe,  how- 
ever, are  often  reoBous  for  men  going 
quicker  or  slower;  but  in  the  inoor- 
ruptiljle  nature  of  tlie  stars,  it  is  not 
poasible  tliat  any  cause  ram  be  alleged 
of  quicluiess  or  slowneBa."  It  la  leelc- 
iug  an  argument  oE  analogy  very  far 
ti>  suppose  that  the  stars  must  observe 
the  nileB  of  decorum  in  gait  and  Car- 
rii^,  prescribed  for  themselveB  by 
the  long-bearded  philosophers  sati- 
rised by  Luciau, 

Ab  late  as  the  Copemican  contro- 
versy it  was  urged  as  an  argument  in 
favour  of  the  true  theory  of  the  solar 
Hystem,  that  it  placed  the  fire,  the 
nobleBt  element,  in  the  centre  of  the 
universe.  This  wiu  a  remnant  of  the 
notion  that  tlie  order  of  nature  ma4t 
lie  perfect,  and  that  perfeotion  oon- 
siBted  ill  conformity  to  rulea  of  pre- 
cedency in  dignity,  either  real  or  eon- 
ventionoL  A([aiB,  reverting  to  num- 
bprs  :  certain  Bumbara  wera  fier^eet, 
therefore  those  numbers  must  obtain 
ilk  the  great  phenomena  of  nature- 
Six  was  a  perfect  number,  tliat  is, 
eqaal  to  the  sum  of  all  its  factors ; 
an  additional  reaaen  why  there  must 
be  exautly  six  planets.  The  Fythago- 
reanR,  cm  tike  other  hand,  attiibatcd 
perfection  to  the  number  ten ;   but 


the  Iwavens:  and  knowing  only  nf 
nine  heavenly  bodies,  to  make  up 
the  enumeration,  they  asserted  "  that 
there  was  an  anlichtlinn  or  counter- 
earth  on  the  other  side  of  the  sun, 
invisible  to  us.""  Even  Huygens 
was  persuaded  that  when  the  number 
of  the  heavenly  bodies  had  reaehed 
twelve,  it  could  not  admit  of  any 
further  increase-  Creative  power 
could  not  go  beyond  that  aacred 
number. 

Some  curious  instances  of  fAlse 
analogy  are  to  be  found  iu  the  argu- 
ments of  the  Stoics  to  prove  the 
equality  of  all  orimes,  and  the  «i)ual 
wrelchedneas  of  all  who  had  not  re- 
alised their  idea  of  perfect   virtue. 

■  fliil.  rnd.  a,,  1.  5t 


Sa4  FALL^ 

Cicero,  towards  the  i-mi  of  hia  Fourth 
Bnak  Dt  Finibiu,  Btatee  suiiit  (lE  tliese 
ns  followa,  "Ut  inquit,  in  fidibus 
plurtmiB,  ai  nulla  eonim  its  co&tenta 
nuuieria  sit,  ut  cuncentum  lervare 
jKiBBit,  oinnes  ffique  incoiiteiitw  sunt ; 
Kic  peccsts,  quia  diacrepiLnt,  »QUe 
disorepunt ;  puia  euut  igitur."  To 
which  Cicero  hinualf  aptly  anewcra, 
"nqtae  contingit  onitiibuH  JidiUtu,  ut 
inumtentie  sint ;  illud  non  cuntiiiuo, 
ut  sijue  inmiitentee."  The  SWin  re- 
sume* !  "Uteiilin,  inquit,  gubenialor 
leqiie  pe<!cat,si  palearumnityem  erer- 
tit,  et  si  aiiri ;  ittm  leque  peccat  qui 
iiarenteni,  lit  qui  iwrvuin,  injurift  vi^r- 
berat : "  naauming,  that  because  the 
inagnitudB  of  tlie  iiitereaC  at  stake 
inakeB  no  difference  in  the  mere  de- 
fect of  Bkill,  it  can  make  none  in  the 
morel  defeirt :  afalae  auslogy.  Again, 
"  Quia  i^ornt,  «i  plutea  ex  alto  enier- 
gere  veliat,  propius  fore  eoA  quidein 
ad  reapirandnm,  qui  ad  auuimnni 
jam  atiuaui  appropinqnant,  sed  nihilo 
magta  renpimre  posee,  quam  eos,  qui 
mint  in  protimdu?  Nihil  ergo  ndju- 
vat  procedtre,  et  progreili  in  virtute, 
quominoa  minerrimuB  ait,  antequam 
ad  earn  perreueriC,  (juoniam  in  aqu3 
nihil  adjuvat :  et  qnoniam  catuli,  qui 
jam  deapecturi  annt,  Cffici  leque,  et  ii 
ijui  modo  nati ;  Platonem  quoque  ne- 
cesae  est,  quoniam  nondum  videbat 
Napientinm,  ^ue  ciecum  anirao,  ac 
Fhalarim  fuifiee."  Cicero,  in  his  own 
penton,  combata  these  false  anaJogica 
by  other  aiialogiea  tending  to  an 
o^ipositt)  conclusion.  *'Ista  similia 
non  aunt,  Cata  .  .  .  ,  lUa  sunt  sim- 
ilia ;  hebea  aciea  eat  ouipiam  oou- 
lonim  :  (»rpore  aliua  languescit ;  hi 
cumtione  adhilnti  levontur  in  diea : 
alter  valet  plun  quotidie :  alter  videt. 
Hi  Bimilea  sunt  omnibus,  qui  virtuti 
student;  levantur  vitiis,  levanturerro- 

§  7.  In  tliese  and  all  other  argu- 
menta  drawji  from  remote  analogies, 
and  from  metaphors,  which  are  coses 
of  analogy,  it  ia  apparent  (especially 
when  we  consider  the  extreme  facility 
of  raisini^  up  coi^trary  analogies  and 


conflicting  metaphors)  that  so  far  from 
the  metaphor  or  analogy  jiroring  any- 
thing, the  applicability  uf  the  meta- 
phor ia  the  very  thing  to  be  made 
out.  It  has  to  be  shown  that  in  tha 
two  cnaea  asserted  to  be  analogona, 
the  saina  law  ia  really  operating ; 
that  between  the  known  Towmblanee 
and  the  inferred  one  there  ia  aonie 
connection  by  meana  of  eanaation. 
Cicero  and  Cato  might  have  bandied 
opposite  analogies  for  ever  }  it  rested 
with  each  of  them  to  prove  by  just 
induction,  or  at  least  to  render  pro- 
bable, that  the  case  reaenibled  the 
one  set  of  analogoua  caspa  and  not 
the  other,  in  the  ciroumstanoea  on 
which  the  disputed  question  i«ally 
hinged.  Metaphors,  for  the  moH 
part  therefore,  assume  the  propoai- 
tion  which  theyare  brought  to  prove: 
their  uau  ia,  to  lud  the  npprehenBion 
of  it ;  to  make  clearly  and  vividly 
comprehended  what  it  ia  that  Uie 
person  who  employs  the  metaphor  is 
proposing  to  make  out ;  and  some- 
times also,  by  what  media  hu  pro- 
posea  to  do  so.  For  an  apt  metaphor, 
though  it  cannot  prove,  often  enggealj 
the  proof. 

For  instance,  when  D'Alembert  (I 
belie  ce)  remoriied  that  in  oertaio 
governments,  only  two  oreatnrea  find 
their  way  to  the  highest  places,  the 
eagle  and  the  aerpent ;  the  mettqilior 
not  only  conveya  with  great  vivii&ew 
the  assertion  intended,  bu  t  contributea 
towards  Bub«tantiating  it,  by  suggest- 
ing, in  a  lively  manner,  the  meang  by 
which  the  two  opposite  ohoraotersthui 
typified  cficct  their  rise.  When  it  ia 
aaid  that  a  certain  person  miaunder- 
standa  another  because  the  lesser  of 
two  objects  cannot  comprehend  the 
greater,  the  application  of  what  is 
tmo  in  the  liteiil  sense  of  the  word 
cMapi'dund,  to  its  metaphorioal  sense, 
points  to  the  fact  which  in  the  gronnd 
and  justification  of  the  nsaertioi),  tie. 
that  one  mind  cannot  thorooghly 
understand  another  unless  it  Can  Onn- 
tain  it  in  itself,  that  is,  unkwa  it  poa- 
sesxes  all  that  is  contained  in  the 
other.     When  it  ia  urged  as  an  ftrgn- 
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ment  fnr  edacatiaii,  thfit  if  tlie  soil  ia 
left  uiiouttivated,  ireeds  will  upring 
up,  the  metiiphlir,  though  no  proof, 
but  a  ststfinent  of  the  thing  to  be 
proved,  states  it  in  terms  which,  Y>y 
BU^giisting  B  parallel  case,  put  the 
mind  upon  the  track  of  tbe  real  proof. 
For  the  reason  vihy  weedn  grow  in  an 
uncultivated  toil  is  that  the  aeeds  uf 
worthleEs  products  exist  everywhere, 
and  ciin  germinnte  and  grow  in  almost 
all  circumetancea,  while  the  reverse  is 
the  case  with  those  which  are  valu- 
able ;  and  this  being  aquall}>  true  of 
meutul  products,  this  mode  of  couvey- 
ing  an  (irguinent,  independently  of  its 
rhetorical  advautagnt,  has  a,  lo^cal 
value,  since  it  not  only  nuggests  the 
grounds  of  the  concliisiun,  but  points 
to  another  case  in  which  those  grounds 
have  been  found,  or  at  iewA  deemed  to 
be,  sufficient 

On  the  other  band,  when  Bacon, 
who  ia  equally  conspicnouB  in  the  use 
and  abuse  of  figurative  itlustrntion, 
says  that  the  stream  of  time  has 
brought  down  to  ub  only  the  least 
valuable  part  of  the  writings  of  the 
ancients,  as  a  river  carries  froth  and 
etrawB  AoittiDg  on  its  surface,  while 
more  weighty  objects  sink  to  the  bot- 
tom ;  this,  even  if  the  assertion  illus- 
trated by  it  were  true,  would  be  no 
good  illustcation,  there  being  do  parity 


The  levity  by  whic! 


1   the 


levity  which  is  synonymous  with 
worthlessness,  have  nothing  in  com- 
mon except  the  name  ;  and  (to  shuw 
how  little  value  there  is  in  the  meta- 
phor) we  need  only  change  the  word 
into  buoyanei/,  to  turn  the  semblance 
o(  argument  involved  in  Bacon's  illua- 

sidered  as  an  argument,  but  as  an 
assertion  that  an  argument  exists ; 
that  a  parity  subsists  ^ween  the  case 
from  which  the  metaphor  is  drawn 
and  that  to  which  it  is  ajHilied.  This 
parity  may  exist  though  the  two  cases 
be  apparently  very  remote  from  one 
niiotller  ;  the  only  resemblance  exist- 
ing betwcm  them  uiiiy  be  a  rcaeni 


blance  of  relations,  an  analogy  i 
Ferguson's  and  Archbishop  Whately'a 
sense :  as  in  the  preceding  instance, 
in  which  an  illustration  from  agricul- 
ture was  applied  to  mental  oultivn- 


B  8.  To  terminate  the  subject  of 
Fidlacies    of    Generulisation,    it   re- 
be  said  that  the  most  fer- 


tile source  of  them 


<  bsd 


tion  :  bringing  together  in  one  group, 
and  under  one  name,  things  which 
linve  no  common  propertiea,  or  none 
but  such  as  are  too  unimportant  to 
allow  general  propositions  of  any  con- 
siderable value  to  be  made  respecting 
the  class.  The  inisleadmg  effect  Ik 
greatest  when  a  word  which  in  com- 
mon use  ospresses  some  definite  fact 
is  extended  by  slight  links  of  connec- 
tion to  cases  in  which  that  fact  docs 
not  exist,  but  some  other  or  others, 
only  slightly  resembling  it  Thus 
Bacon,*  in  speaking  of  the  Idnla  or 
Fallacies  arising  from  notions  laaerc 
ct  inie^valiter  i  rebut  abdmdig,  exem- 
plifies them  by  the  notion  of  Humi- 
dum  or  Wet,  so  familiar  in  the  physics 
of  antiquity  and  of  the  Middle  Ages. 
"Invenietur  verbum  istud,  Eumidom 
nihil  aliud  quam  nota  confiisa  diver- 
sarum  actionum,  ([Uie  nullam  con- 
etantiain  aut  reductionem  patiuntur. 
tiiguiticat  enim,  et  quod  circa  aliud 
corpus  facile  secircumfundit)  etquod 


t  Indeb 


unbile, 


quod  facile  cedit 
quod  facile  se  dividit  et 
disper^t  i  et  quod  facile  se  unit  et 
culllgit ;  et  quod  facile  flnit,  et  in 
motu  ponitur  ;  et  quod  alteri  coipori 
facQo  adhieret,  idque  madefacit ;  et 
quod  facile  reduoitur  in  liquidum, 
sive  colliquatur,  cum  antea  coosiste- 
reL  Itaque  quum  ad  hujus  nominia 
prsdicationem  et  impoeitionem  ven- 
tum  sit  J  si  alia  oocipias,  Hamma 
huinida  est ;  si  alia  aocipias,  aer 
humiduB  non  est ;  si  alia,  pulvis  mi- 
nutua  liumiduB  est ;  si  alia,  vitniiii 
huiniduin    est :    ut  fai.'ili<    apparent. 


btaoi  aitiamm  ex  aqni  Untum,  at 
■twjae  nlli  deUti  leiiScatiuic,  te- 


Bacon  tiiiDitelf  !■  a/A  eiempt  froi 
■imilBr  acciuation  when  mquiring  into 
the  uirture  of  heat :  wbtre  be  oucA- 
uunajljr  proceeds  like  one  vfao,  ceFk- 
lil(;  for  the  caiice  of  bardneBS,  »ft«r 
(nmiDininK  that  qualitj  in  iron,  flint, 
■nil  diunond,  diouU  expect  1«  find 
that  it  ia  aomethmg;  wbicti  can  be 
trac<»I  »l»o  in  hard  water,  a  Lard 
knut,  and  a  bard  heart 

The  word  vlnraii  in  Ok  Gre«k  phi- 
kinn[ihy,  and  the  words  Generation 
and  Oimtptitm,  both  tlien  and  long 
atlurwarilB,  denoted  such  a  muItltudB 
of  buterogecBOus  phenomena,  that  an  v 
attenii>t  at  philosophising  iii  which 
thuM  wnrde  tvere  lued  was  almcuC  sm 
necesHarElv  uborUvo  as  if  the  word 
/loitf  bad 'been  token  to  denote  a  claait 
indudlns  oH  the  things  mentioned 
above.  Kfrijirii,  for  instance,  which 
{irojierly  afj^idfied  dioUod,  was  taken 
ki  denote  nut  onlj  all  mutiuu,  hut 
even  all  change ;  itAolams  being  i-e- 
cegnieed  aa  one  of  the  modes  of 
(ftrnni.  lite  effect  wan,  to  connect 
wlti  every  forra  of  iXXoluirii  or 
change,  ideas  drawn  from  motion  in 
the  proper  and  literal  senile,  and 
iriilcb  had  no  real  oonnection  with 
any  other  kind  of  KliiTiiris  than  that. 
Aristotle  and  Plato  laboured  under  a 
umtinunl  eiubarmaiinieut  from  this 
luisuie  of  terms.  But  if  we  proceed 
further  in  this  direction  wo  ahati  en- 
croach upon  the  Fallacy  of  Ambiguity, 
u^ich  bu]on)<s  to  a  different  class,  the 
liut  in  order  of  our  oloseificatiuu,  Fal- 
lodes  of  GonfUBion. 


OHAPTElt   VI, 


g  t.  Wb  have  now,  in  our  pnjgreaB 
throu^  the  clasues  of  Fallacies,  ar- 
rived ut  those  to  which,  in  the  eoni- 
KsMii  1)ook8  of  logic,  the  appellatiuu  in 


in  genct»l  eidiBarely  ■ppnyriatej ; 
those  wUch  have  Uieii  neat  in  Uke 
dedoctirB  port  at  ttiB 


iiertigation  of  tmtb.  Of  tbeie  M- 
uaes  It  is  tbe  leaa  neixssuy  ta  u 
]  insiat  at  any  length,  v  tliej  hare 


woric  familiar  to  shuost  bH,  En  diii 
country  at  least,  who  fed  any  to- 
terest  in  tieae  specnlationa,  Ardi- 
bisbop  Wbotely's  LogK.  Agaiiut  the 
more  obvians  fonos  of  liiis  dass  of 
faUaciea,  the  mles  of  the  Eyliogisu 
are  a  complete  protection.  Not  (aa 
we  liare  im  often  said]  that  ratiocina- 
tion cannot  bs  good  unless  it  tw  in 
the  form  of  a  sylTogism  ;  hut  that,  bj 
showing  H  in  that  form,  we  are  sure 
to  discover  if  it  be  had,  or  at  least  if 
it  con^in  any  fallacy  of  this  d&ss, 

g  2.  Among  Pallacies  of  Rattodnv 
tion,  we  ought  perhaps  to  inelnde  (lie 
eiTurs  committed  in  processes  whidk 
have  the  appearance  only,  not  the 
polity,  of  an  inference  from  prendsM — 
•  "    "  ■    i  with  tba  oon- 


the  foliuuius  cuiineoted  w 


tlons.      I  belie' 


d  lequipullEncy  of 


of  proposf- 
of  &!b  de- 


mijjbt  Bsem  to  admit  of.  l^or 
example,  the  simple  eonveision  of  an 
universal  affirmative  proposition,  All 
A  are  B,  therefore  all  B  «re  A,  I  take 
to  be  a  very  common  form  of  BlTor  : 
though  committtid,  like  many  other 
fsllaciea,  oftener  in  the  eilence  of 
thought  than  in  expresa  words,  tor 
it  can  scarcely  be  clearly  enunoiated 
ivithout  being  detected.  And  so  witii 
anothor  form  of  fallacy,  nut  subatan- 
tially  different  from  the  preceding: 
the  trroneous  couversion  of  an  hypo- 
thetical proponltioiL  The  proper  oon* 
verse  of  an  hypothetical  propositiim 
is  this :  If  the  consequent  bs  fidsc^ 
the  antecedent  ia  false  ;  bat  this,  H 
the  consequent  be  true,  the  ante- 
cedent ia  true,  by  no  means  holda 
good,  hut  ia  an  erroi 
to  the  simple  conver 
versol  alhruiative.     Yet  hjirdly  any- 


FALLACIES  OF  RATIOCINATION. 


S*7 


thing  !3  more  conunim  tbaa  for  penple 
Id  their  private  thoughts  to  draw  this 
inference.  As  when  the  conalusiou 
is  accepted,  ivbich  it  to  often  is,  (or 
proof  of  the  premiaes.     Thnt  the  prc- 

is  false,  is  the  unexoeptioDable  foun- 
dation of  tlie  legitimate  mode  of  Tea- 
Boning  called  reduetio  ad  aiiJirdum. 
nut  people  oootinuall^  think  and 
express  themselves  as  if  thej  also 
believed  that  the  preminea  cannot  be 
false  if  the  oonclnaion  is  true.  The 
truth,  or  sunnosed  truth,  of  the  !□■ 
f  ercncea  vhich  EoUow  from  a.  dcntrine, 
often  snabled  it  to  Snd  acceptance  in 
spite  of  groaa  absurdities  in  it.  How 
manj  philoaDphicol  sjatams  which  had 
acaicely  any  intrioHic  recommendation 
have  been  received  by  thonghtfnl  men 
because  Wiey  were  Bupjiosed  to  lend 
additional  support  to  religion,  mora- 
lity, Bome  favourite  view  of  politics, 
or  some  other  cherished  perauaflion ; 
not  merely  because  their  wishes  were 
thereby  enlisted  on  its  aide,  but  be- 
cauBB  its  leading  to  what  th^y  deemed 
Bound  contiUBioDs  apiKmrcd  to  f 
a  strong  presumption  in  favour  c 
truth,  though  the  presumption,  when 
viewed  in  its  true  light,  amounted 
only  to  the  absence  of  that  particular 
avidenoe  of  falsehood  which  would 
have  resulted  from  its  leailing  byoor- 
rect  inference  to  sometMpg  already 
known  to  be  false; 

Again,  Ite  very  frequent  error  in 
conduct  of  raiataldng  reverse  of  ivrong 
for  right,  is  the  practical  form  of  a 
logical  error  with  respect  to  the  Oppo- 
sition of  PropoaitionB.  It  is  com- 
mitted for  waiit  of  the  habit  of  dia- 
tingoishing  the  contiYtr;/  of  a  propwi- 
ticn  from  the  aniimdiftoi'!/  of  it,  and 
of  attending  to  the  logical  c^ion  that 
contrary  propositioDS,  though  they 
cannot  both  be  true,  may  both  be 
false.  If  the  error  were  to  express 
itself  in  words,  it  would  run  distinctly 
counter  to  this  canon.  It  generally, 
however,  does  not  ao  eiLpreBB  itself, 
and  to  coiuiiel  it  to  do  bo  is  tile  most 
elTectual  method  of  detecting  and 
Jiusin^  it. 


I  3.  Among  Tallseles  of  Ratiocina- 
tion are  to  be  ranked  in  the  first  place 
all  the  cases  of  vicious  syllogism  laid 
down  in  the  hooka.  These  generally  re- 
solve themael  VB8  into  having  more  than 
three  terms  to  the  syllogism,  either 
avowedly,  or  in  the  covert  mode  of  an 
undistributed  middle  term,  or  an  Sfi- 
citTTOctu  of  one  of  the  two  extremes. 
It  IS  not,  indeed,  very  ea^  fully  to 
convict  an  argument  of  falling  under 
any  one  of  these  vidous  oaaes  in  par- 
ticular I  for  the  reason  already  inora 
than  once  referred  to,  that  the  pre- 
mises are  seldom  formidly  Bet  out  i 
if  they  were,  the  fallacy  would  impoaa 
upon  nobody  ;  and  while  they  are  not 
it  is  almost  always  to  a  certain  degree 
optional  in  what  manner  the  sup- 
pressed link  should  be  filled  up.  The 
rules  of  the  sylli^sin  are  rules  for 
compelling  a  person  to  be  aware  of 
the  wliide  of  wiiat  he  must  undertake 
to  defend  if  he  pereista  in  maintain- 
ing his  conclusion.  He  has  it  almost 
always  in  bis  power  to  make  his  syllo- 
^sm  good  by  introducing  a,  false  pre- 
miBe  ;  and  hence  it  is  scarcely  ever 
possible  deddedly  to  affinu  that  any 
argument  involves  a  bad  syllogism  : 
but  tiiis  detracta  nothing  from  the 
value  of  the  syllogietic  rules,  since  It 
is  by  them  that  a  reasoner  is  onmpelU'd 
dietinctly  to  moke  his  election  what 
prsmisex  he  Is  prepared  to  miuntnin. 
The  election  made,  there  is  generally 
so  little  difficulty  in  seeing  whether 
the  conolusion  follows  from  the  pre- 
miEes  set  out,  that  we  might  without 
much  logical  impropriety  have  merged 
this  fourth  class  of  f^acics  In  the 
fifth,  or  Foliacies  of  Confusion. 

§  4.  Perhaps,  however,  the  com- 
monest and  certainly  the  most  dan- 
gerous fallooicB  of  this  claas,  ore  those 
which  do  not  lie  in  a  single  syllogiBui, 
but  slip  in  between  one  syllogism  and 
another  in  a  chain  of  argument,  and 
are  committed  by  e/iafu/mff  the  prt- 
lai^fs^  A  proposition  is  proved,  or  an 
acknowledged  truth  laid  down,  in  the 
tirst  part  of  an  argumentation,  and 
in  the  second  a  furlher  argument  is 
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founded  not  on  the  aaae  prnpoaitimi, 

ciontlj'  to  be  miHtaken  for  it. 
stances  of  this  fallacy  will  be  found 
in  Inmost  oil  tiie  uguiQcntatile  dii 
couraai  of  unpredse  thinkers,  and  » 
need  only  hero  advert  to  one  of  tt 
obacurer  forma  of  i^  rcco^ised  by 
the  BchooIiDen  as  tbe  fallacy  A  AiiSta 
MCBnnTuiw.  juirf  ad  dictum  limpticiUr. 
Tbia  a  oomiuitted  when,  iu  the  pre* 
mises,  a  prupoisition  in  asserted  with  a 
nualiRcation,  and  the  qualification  lost 
sight  of  in  the  conolusion;  or  oftener, 
when  a  limitaljoa  or  condition,  though 
not  awerted,  is  neceesary  to  the  truth 
of  the  propoaition,  but  is  forgotten 
when  that  proposition  cf^rneu  to  he 
umployed  as  a  pit:[uise.  Many  of  the 
bnd  arguments  in  vogue  beloug  ' 
this  class  of  error.  The  premise 
■anie  admitted  tnith,  some  comm 
inaidni,  the  reasons  or  evidence  for 
which  have  been  forgotten,  or  an 
thought  of  at  the  tiuie,  but  if  they  bod 
been  thought  of  would  have  shown  the 
necessity  of  ut  limiting  the  premise 
that  it  would  no  longer  have  sup- 
ported the  coiiclusiuri  drawn  from  it. 
Of  this  nature  is  the  fallacy  in  what 
ia  called,  by  Adam  Smith  and  others, 
the  Mercantile  Ther.ry  iu  Political 
Ecouomy.  That  theory  seta  out  from 
the  cumiuon  maiim,  that  whatever 
brings  in  money  enriches ;  or  that 
every  one  ia  rich  in  pmportioii  to  the 
quantity  of  money  he  obtuna.  From 
tills  it  is  concluded  that  the  value  of 
any  bcanch  of  trado,  or  of  the  trade 
of  the  country  altogether,  conaista  in 
the  balance  of  money  it  brings  in  ; 
that  any  trade  which  carries  more 
money  out  of  the  country  than  it 
drawa  into  it  is  a  losing  trade  ;  that 
therefore  money  should  be  attracted 
iuto  the  country  and  kept  thei'e,  by 
prohibitions  and  bountieB;aud  atrain 
of  fiimilar  corallariea.  All  for  want  of 
reflecting  that  if  the  riches  of  an  indi< 
vidual  are  in  proportion  to  the  quan- 
tity of  mooey  he  can  ccunoiand,  it  is 
because  that  is  the  measure  of  his 
power  of  purchasitig  money's  worth  ; 
Hud  is  thci-cforc  subject  to  the  prui  iHO 


that  he  is  not  debarred  from  employ- 
ing hia  money  in  such  purchases.  The 
premise,  therefore,  is  only  true  « 

dum  quid;  but  the  thsoiy  usi 

it  to  be  true  absolutely,  and  infer* 
that  increase  of  money  ia  increase  of 
riches,  ei  en  when  produced  by  meaiia 
nbversive  of  the  condition  under  which 


A  second  instance  is,  the  argumant 
by  which  it  used  to  be  contended,  be- 
fore the  oommutaljon  of  tithe,  that 
tithes  fell  on  the  landlord,  and  wera 
a  deduction  from  rent ;  because  the 
rent  of  tithe-free  land  was  always 
higher  than  that  of  land  of  the  i 
quality,  and  the  same  advantiigt 
aituatinn,  subject  to  tithe.  Whether 
it  be  true  or  not  that  a  tithe  filli  on 
rent,  a  Ireatiae  on  Logio  ii 
place  to  examine  ;  but  it  i 
tlmt  this  ia  no  proof  of  it.  Whether 
the  proposition  be  true  or  false,  tithe- 
free  land  must,  by  the  necessity  of  the 
case,  pay  a  higher  rent.  For  if  tithes 
do  not  (all  on  rent,  it  must  be  becaiue 
they  fait  on  the  consumer  ;  becaoae 
they  raise  the  price  of  agricultural 
produce.  But  if  the  produce  be  raised 
in  price,  the  farmer  of  tithe-frss  as 
well  as  the  farmer  of  tithed  land  get* 
the  benefit.  To  the  latter  the  rise  ia 
but  a  coinpen.'taliioii  fur  the  titlies  he 
iiays  ;  to  the  tirat,  who  pays  none,  it 
IB  clear  gain,  and  therefore  enaUes 
him,  and  if  there  be  freedom  of  com- 
petition farces  him  to  pay  so  much 
more  rent  to  his  tandlurd.  The  ques- 
tion remains,  to  what  clusa  of  fatlacies 
this  belongs.  The  pramise  ia,  that  the 
owner  of  tithed  land  receives  leas  rent 
than  the  ouner  of  tithe-free  land  ;  the 
conclusion  ia,  tliiit  therefore  he  re- 
ceives leas  than  he  himaelE  wovUd  re- 
ceive if  tithe  were  abolished.  But  the 
premiaa  ia  only  true  conditionally  ;  the 
owner  of  tithed  land  receives  lew  than 
what  the  owner  of  tithe-free  Ijuid  ia 
enabled  to  receive  mUo  allier  lands  are 
lilhrd;  while  the  ooncluaion  is  i^nlied 
to  a  state  oE  circnmstancea  in  which 
that  condition  foils,  and  in  which, 
by  consequence,  the  premise  will  not 
be  true.     The  fallacy,  thtrefore.  is  d 


Hatiocixatiox, 
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dido  strandam  g»ld  ail  dletam  ai'm- 

A  third  exuDple  is  the  opposition 
anmetimeB  miule  to  legitimate  interf  e[~ 
cnees  of  government  in  the  economical 
HlTnirs  of  aociety,  grounded  on  n  mis- 
AppIicBtion  b[  the  maxim,  that  an  in- 
dividual is  B.  better  judge  than  the 
government  nf  wliat  ia  for  hia  own  pe- 
cunisty  interest.  This  objection  was 
urged  to  Mr.  Wakefield's  principle  uf 
oolonisBtion  ;  the  conceatratjan  of  the 
settlera,  by  fixing  such  a  price  on  un- 
occupied land  as  rony  preserve  the 
most  deni  table  proportion  between  the 
quantity  of  land  in  culture  and  the 
labouring  population.  Againnttbia  it 
was  argued,  tbat  if  individnala  found 
it  tor  their  advantage  to  occupy  eiten- 
flive  tracts  of  land,  they,  being  better 
judges  of  their  own  interest  than  the 
Legislature,  (which  can  only  proceed 
on  general  rules,)  ought  not  to  be  re- 
strained from  doing  so.  But  in  this 
argument  it  was  forgotten  that  the 
fact  of  a  person's  taking  a  hirgs  tract  of 
land  in  evidence  only  that  it  is  his  in- 
terest to  take  as  much  an  other  people, 
but  not  that  it  might  not  be  for  his 
interest  to  content  himself  with  less,  if 
he  could  be  aneured  that  other  people 
would  do  so  too  ;  an  assarance  which 
nothing  but  a  government  regulation 
can  give.  If  all  other  peo^e  took 
muoh,  and  he  only  a  little,  he  would 
reap  none  of  the  advautages  derived 
from  the  concentration  of  the  popoia- 
tion  and  the  consiiquenl  possiliilily  of 
procuring  labour  for  hire,  but  would 
have  placed  himself,  without  equiva- 
lent, in  a  situation  of  voluntary  in- 
feriority. The  proposition,  therefore, 
that  the  qnantity  of  land  which  people 
will  take  when  left  tothemselves  is 
that  which  is  most  for  their  interest  to 
take,  is  true  only  Kcunduni  quid 
is  only  their  interest  while  they  have 
no  gunntntee  for  the  conduct  of  one 
anotber.  Bnt  the  argument  disre- 
gards the  limitatioD,  and  takes  the 
proportion  for  true  simpifciiffr. 

One  of  the  conditions  oftenest 
dropped,  when  what  would  otherwise 
be  s  true  proposition  is  employed  a*  ~ 


premjan  for  proving  othsra,  ia  the  con- 
dition of  (inEC.  It  is  B  principle  of 
political  economy  that  prices,  profits, 
wages,  4c.,  "  alwaya  find  their  level ;" 
hut  this  is  often  interpreted  as  if  it 
meant  that  they  are  always,  or  gene- 
rally, at  tbeir  level ;  while  the  truth 
is,  as  Coleridge  epigrommatically  ex- 
presses it,  that  they  are  alwaya  jEnJin^ 
their  level,  "  which  might  be  taken  as 
a  paraphrase  or  ironical  definition  of 

Under  the  name  head  of  fallacy  {& 
dido  lecundma  qaid  ad  dicCuui.  lim- 
plieitcr)  might  be  placed  oil  l!ie  errors 
which  are  vulgarly  called  miBapplica- 
tions  of  abstract  truths  :  that  is,  where 
a  principle,  true  (as  the  common  ex- 
pression ia)  in  t}ie  aiitracl,  that  ia,  all 
modifying  causes  being  supposed  ab- 
sent, 18  reaeoiied  on  as  if  it  were  true 
absolutely,  and  no  modifying  circum- 
stance could  ever  by  possibility  exist. 
This  very  common  form  of  error  it  ia 
not  requisite  that  we  should  exem- 
plify here,  as  it  will  be  particularly 
treated  of  hereafter  in  ita  application 

frequent  and  most  fatal,  those  of  poli- 
tics and  sodety.* 

"An  sdTuotc," rays  Xr.  Ds  Morgiuii 
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lakon  It.    The  counaal  ia  dDing  bla  duty  by 

lentlon  of  the  client  and  ths  uuiutvnded 
Kcecutlon  of  tha  counsel  there  may  be  a 
wron^  done,  snd,  it  we  sre  to  buliava  Uia 
UHuftl  UkaiimA,  no  wronff-dner. ' 

Tha  sam«  writar  JuBlfj-  renurki  (p.  .5.) 
that  there  Is  a  cDnvcina  Ikllncy,  o  diaa 
timptlciter  ad  dictum  Kcunditra  QUid,  called 
Ipj  the  ichoJaatlo  lo^duiB  yatlacia  aeei- 

oTlB-nm  guid  (p.  aOs)-  For  ipl  Instances  of 
both,  1  mast  refer  the  nnder  to  Ut.  Ue 
AlorKOu'ssblflGliBpter  oA  Failaciee. 


CR.\PTKR   Vir. 


i  t.  TTHDEIt  tbU  firth  and  lost  class 
it  is  ciHi*ei]ient  to  nmuiga  all  thrxa 
fBliuUBB  In  which  the  eource  of  ermr 
ii  not  BO  much  a  false  estimate  of 
tho  probativB  force  of  known  evi- 
dence, aa  an  iiidiatiDet,  indefinite,  and 
Boctuating  conceptiou  of  what  the 
evidence  Is. 

At  the  head  □(  these  itanda  that 
mnltitudinoiifl  body  of  fallacious  cea- 
winiBgs  in  which  tlie  source  of  error 
u  the  ambieoity  uE  terms:  when 
something  which  is  trae,  if  a  word  be 
vaed  in  a  particular  sense,  ia  reasoned 
on  as  if  it  were  true  in  another  sense. 
In  such  a  cose  there  is  not  a  mal- 
catinuLtion  of  evidence,  because  there 
is  not  properly  any  evidence  to  the 
point  at  all;  there  is  evidence,  but  to 
a  different  point,  which,  from  a  con- 
fniwd  apprehenaion  of  the  meaning  of 
the  terms  used,  is  supposed  to  be  tlie 
uime.  This  error  will  naturally  be 
nftener  committed  in  our  ratiooinn- 
X  direct  inductions, 

ing  our  own  or  other  people's  notes, 
while  in  the  latter  we  have  the  things 
themselves  present,  either  to  the 
senses  or  to  tho  memory.  iEicopt, 
indeed,  when  the  induction  is  not 
from  individual  cases  to  a  generality, 
but  from  gEneralitics  to  a  still  higher 
generalisation ;  in  that  case  the  fal- 
lacy of  ambiguity  may  affect  the  in- 
ductive process  ns  well  as  the  mtioci- 

two  ways  :  when  the  middle  term  is 
nmbiguouB,  or  when  one  of  the  terms 
of  the  syllogiam  is  taken  in  one  i 
in  the  protiiises  and  in  another  i 
in  the  conclusion. 

Some  good  exempUScations  of  this 
fallacy  are  given  by  ArohhiBhop 
fVhately,  "Oneca8e,"Bayshe,"whioh 
may  be  regarded  as  camioE-  under  the 
bead  of  Amhiguous  Middle,  is  (what 
I  bdteve  logioal  writers  mean  by  '/hf- 
laeia  flpwiw  Dietlonii')  tho  fallacy 
built  on  the  grammatical  structu—    ' 


hinguAge,  from  men'a  unian]>  b 

'  ir  gnuiled  that  pamagnuyui  (or  a 

igaU)  words,  i.f.  those  belaying  to 
each  other,  u  the  subiitajitiiv,  adjec- 
'■  IB,  verb,  Ac,  of  the  same  root,  have 
precisely  corresponding  lueaiUDg; 
which  is  by  no  means  naivenally  ^e 
case.  Euch  a  fallacy  oould  not  indeed 
be  even  axhitnCed  in  stiict  logicd  form, 
which  would  preclude  eveo  the  at- 
tempt at  it,  ainoa  it  has  two  middle 
terms  in  sound  as  tvell  as  ae 
nothing  is  more  common  ii 
than  to  vary  continually  t 
employed,  wi^  a  view  to  gnunmatical 
oanvtmiencoi  nor  is  there  aoytting 
unfair  in  «ueh  a  practice,  as  long  as 
the  mtaning  is  praserved  unaltoed ; 
t.g.  '  murder  should  be  poniahed 
death ;  thin  man  ia  a  murderer,  t! 
fore  he  desorvea  to  die,'  to.  Here  we 
proceed  on  the  assumption  (ia  this 
case  just)  that  to  commit  murder, 
and  to  be  a  murderer, — to  deaene 
deiith,  and  to  be  one  who  ought  tc 
die,  are,  respectively,  equivalent  ex- 
preaaions ;  and  it  would   frequently   \ 

debarred  this  kind  of  liberty  i 
the  abuse  of  it  gives  rise  to  the  fal-  | 
laipf  in  question ;  f.g.  prnjaetart  an  I 
unfit  to  be  truated ;  this  man  hoa  I 
formed  a  project,  therefore  he  i*  unfit  I 
to  be  truated:  here  the  sophist  pro-  | 
oeeda  on  the  hypotheeis  that  he  ■w\io  \ 
forms  a  ptvject  most  bo  a  jmijeclar; 
wheresa  the  bad  sense  that  ooromouly  I 
attaches  to  the  latter  word,  is  not  at  j 
all  implied  in  the  former.  This  fal-  I 
laoy  niB.j  often  be  considered  as  lying  I 
not  in  tho  Middle,  hut  in  one  of  tlia  | 
terms  of  the  Oonolusion ;  ao  tho 
the  conclusion  drawn  ahall  not  be,  i 
reality,  at  all  warrKutad  by  the  pre-  J 
misea,  though  it  will  appear  to  be  sn,  I 
by  means  of  the  granunatical  afhnity  I 
of  the  words :  e.jr.  to  be  acquaint^  I 
with  the  guilty  is  a  pratipi^ion  of  .' 
guilt ;  this  nUQ  ia  so  aoquunled,  | 
therefore  we  may  preivmf  that  ' 
guilty :  this  argument  proceei 
the  supposition  of  an  exact  i 
spondence  between  ^ireiune  asd  prf  I 
mnpCuni,   which,   however,  does  net  | 


FAM-AOnCS  OP  OOKFtJSION.  53, 

"  Bcnrtity  of  money."   In  thelangiingH 


betwi 


artful,  I 


ilctisnins,  faith  and  faithful,  fto.  fund 
the  more  alight  the  variatian  of  the 
meoDing,  ths  more  likely  it  the  fal- 
lacy to  ba  Buccassful ;  for  when  tha 
wdcda  have  become  so  widely  removed 
in  senie  as  'pity'  and  'pitiful,'  every 
one  Rould  percuive  Bach  a  fallacy,  nor 
would  it  be  employed  but  in  jcat,* 

"The  present  Fallacy  is  nearly 
allied  to,  or  rather,  perhaps,  may  be 
n^nrded  as  a  branch  of,  that  founded 
on  etj/mijoifi/ ;  vis.  when  a,  term  Ls 
used  at  one  time  in  ita  customary, 
and  at  another  in  ita  etymological 
aensB.  Perhaps  no  example  of  this 
can  be  found  that  is  more  extenaively 
and  uiiacbievoualy  employed  than  in 
the  COBS  of  the  word  TepreieMatite: 
asHuming  that  its  right  meaning  must 
correspond  exactly  with  the  strict  and 
original  lense  of  tha  verb  '  represent,' 
the  sophist  persuades  the  multitude 
that  a  member  of  the  House  of  Com- 
mons ia  boQnd  to  be  guided  in  all 
points  by  the  opinion  of  his  conetitu- 

Mpotuioan;  whereas  law  and  custom, 
which  in  this  case  may  be  considered 
OS  fixing  the  meaning  of  tha  turrn, 
require  no  sueh  thing,  but  enjoin  the 
representntivo  to  act  according  to  the 
beat  of  bis  01™  judgment,  and  on  his 
own  responsibility." 

The  fuUowiug  are  instances  of  great 
j>ractical  importance,  in  wliich  ail- 
ments are  habitually  founded  on  a 
verlial  ambiguity. 

The  mercantile  public  are  frequently 
led  into  this  fallacy  by  the  phrase 

'  An  ixsmple  of  tliis  IMky  ii  tbs  popii- 

oi  itrenfitA.  Tbcrs  1«  here  foUaoy  with- 
in fulUwT;  for  gnmUnit  that  tlie  wards 
"sItook'-  ana  "BtreuBto"  wore  not  (sa 

tlioy  are)  sppKod  In  a  lotallj  diH ' 

UUSG  la  /nmiuuted  llquon  and  10  lb 
ninn  buily,  than  would  itill  tm  inv 


meat,  eape 
In  thin  last  sense  the  word  ia  used 
when  the  "  money  market "  is  apoketi 
of,  and  when  the  "  value  of  money  " 
is  said  to  be  high  or  low,  the  rate 
of  interest  being  meant.  The  cun. 
sequence  of  this  ambiguity  is,  that  as 
soon  as  Boaroity  of  money  m  the  latter 
of  these  seiues  bt^ns  to  be  felt. — na 
soon  Be  there  is  dimculty  of  obtaining 
loana,  and  the  rats  of  intercBt  ia  hiyh. 
— it  is  concluded  that  this  roust  arise 
from  cauaea  acting  upon  the  quantity 
of  money  in  the  other  and  mure  popu- 
lar ECnsH ;  that  the  circulating  medium 
must  have  diminished  in  quantity,  or 
ought  to  be  increaaad.  1  am  aware 
that,  independently  of  the  double 
meaning  of  the  term,  there  are  in  the 
facta  themaalves  some  peculiarities, 
giving  an  apparent  BUpport  to  ihia 
error  ;  but  the  ambiguity  of  the  lan- 
guage stands  on  the  very  threshold 
of  the  subject,  and  interoepta  nil  at- 
tempts tu  throw  light  upon  it. 

Another  ambiguous  expresaioa 
which  continually  meets  lui  in  the 
political  controveraies  of  the  preaent 
time,  eapeoially  in  those  which  relate 
to  organic  changes,  ia  the  phrase  "in- 
fluenoe  of  property,"  which  is  soma- 
timea  used  for  the  influence  of  respedi 
for  superior  intelligencB,  or  gralatudo 
for  the  kind  uffioee  which  persons  of 
large  property  have  it  so  much  in 
their  power  to  bestow  ;  at  other  times 
for  the  influence  of  fear  i  faar  of  the 
worst  sort  of  power,  which  large  pro- 
perty alao  gives  ti>  its  possessor,  the 
power  of  doing  miachief  to  depen- 
danta.  To  confound  these  two  ia  the 
standing  fallacy  of  ambiguity  brought 
against  those  who  seek  to  purify  the 


ba  like  i 


mfpoilng  thnt  sn  i 
suae  ;  that  U»  cu»> 
1  are  Ultelf  to  r» 
iltaeU;wl.<chwBL^ 
I  an  A  priori  fcUaCy 


fleet 


mptlni 


influence. 


elMtfiral  ryMem  from 
{ntimidktum.  Fenui 
•ding  tbrougli  the 
voter,  and  carrjing  hia  heart  snil 
mind  with  it,  Is  beneficial ;  therefure 
(it  u  pretended)  coenrive  inflnence, 
which  cimpels  him  to  forget  that  be 
i*  a  aum\  xj^ent,  or  to  act  in  opposi- 
tion to  hu  moral  oonvictioos,  ought 
not  to  be  placed  under  reitrunt. 

Another  word  which  is  often  turned 
Into  an  inatniment  of  the  fallacy  of 
ambiguity  is  Theory.  In  its  mont 
proper  aceeptation,  theorj  meaoB  the 
conipleted  result  of  philosophical  in- 
duction from    experience.      In   tb&t 

true  thonriei,  for  Induction  nuj'  be 
ineorreolly  perf.)rmed,  but  theory  of 
gome  sort  is  the  neoensary  result  of 
knowing  anything  oF  a  Bubject,  and 
having  put  one's  knowledge  into  the 
fonn  of  general  propositions  for  the 
Ijuidiuico  o(  practice.  In  thia,  the 
proper  senw  of  the  word,  Theory  is 
tbe  explanation  of  practice.  In  an- 
other and  a  more  vulgar  sense,  theory 
m«ann  any  mere  fiction  of  the  iin~ 
gination,  endeavouring  to  ooncei 
now  a  thing  may  possibly  have  bei 

S reduced,  instead  of  examining  hi: 
,  was  produced.  In  this  sense  on 
are  theory  aud  theorists  unsafe  guidt 
but  becaose  of  this,  ridicule  or  di 
credit  is  attempted  to  be  attaohsd 
theory  in  its  proper  sen^ie,  that  is, 
legitimate  generallHation,  the  end  and 
aim  of  all  philosophy ;  and  a  concl 
Bion  is  represantad  as  worthlasa,  ji 
bec&use  that  has  been  done  which, 
done  correctly,  constitutes  tho  highest 
wortli  that  a  principle  for  tho  guid- 


force  to  this  amMgottj.     tlie  deigra 
'    ing  called  tho  Churdi,  are  tappiifed 

be  the  real  owners  of  what  Isr  " 
Church  property,  wbereas  tbej 
truth  only  the  managing  mem) 

mneh  larger  body  of    proprielon, 
id  enjoy  on  their  own  port  a 
nfmct,  not  eirtending  beynnd 
interest 

The  following  is  a  Stoical  sign 
talien  from  Cicem,  Dt  Knibtu, 
the  third :  "  Quod  est  Ixmum, 
laudabile  est.     Quod  aut«m  ' 

omne    honestnm    eat. 
_    IT  qnod  est,  honeatum  eat."   Hera 
the  ambiguous  word  is  ^udoiiZ;, 
in  the  minor  premise  nieam  anj 
which  mankind  ore  accustomed, 
good  gronnds,  to  admire  or  valuel 
as  beauty,  for  instance,  or  good  fnr- 
'une ;  but  in  the  maji     "    '      '" 
ixclusively  moral  quali'' 


rda   th( 


Toperty  o 


of, 

to  comprehend  i 
real  Uw  on  which  a 
pendi,  or  some  prope 

which  is  universally  tr 

■"Die  Church  "  is  sometimes  unde: 
stood  to  mean  the  clergy  alone,  somi 
timtB  the  whole  body  of  believera,  ■ 
at  least  of  commnnicants.  The  dr 
clamations  respecting  the  inviolability 
of  Church  property  are  indebted  for 
the  greater  part  of  their  apparent 


tbe 


r  the 


lured  logically  to  justify  aa  phib- 
sophical  troths  their  figurative  k  * 
rhetorical  e:ipressiuns  of  ethical  sen 
ment :  as  that  the  virtuous  man 
alone  free,  alone  beautiful,  alone  ■ 
king,  jcc.  Whoever  has  virtue  bw 
Good,  (because  it  has  been  previously 
determined  not  to  call  anything  elsS' 
good;)  but,  again.  Good  necesarilf 
includes  freedom,  beauty,  and  tn^ 
kingship,  all  these  being  good  thingil 
therefore  whoever  has  virtue  has  oB 

The  following  Is  an  ai^mn 
Descartes  to  prove,  in  his  H  priori 
manner,  the  being  of  a  God.  Tha 
conception,  says  he,  oE  an  JnlinitA 
Being  proves  the  real  existence  of 
such  a  being.  For  It  there  Is  not 
really  any  such  Iwing,  /  must  haw 
made  the  conception ;  but  if  I  could 
make  it,  I  can  aism  unmake  it ;  whiril 
evidently  is  not  true ;  therefore  theni 
must  be,  externally  to  myw" 
archetype,  from  which  the  oont 
was  derived.  In  this  argument  (wbiolv 
it  may  be  observed,  would  equally 
prove  the  real  existence  of  ghoato  and 
of  witches)  the  ambiguity  is  in  tlw 
pronoun  /,  by  which,  in  one  [daocv  h 
ti  be  understood  my  triS,  in  »      '"■  — 


the  Iain  of  my  imivrt.  If  the  con- 
ception, existing  ss  it  Aoea  in  my 
mind,  had  na  ariginal  witboat.  the 
ooncliiiiiin  would  noqueBtionably  fol- 
low that  /  m&de  it ;  that  is,  the  laws 
of  my  nature  must  have  Bomshow 
evolved  it  i  but  that  my  vt//  made 
it,  would  not  follow.  Now  when 
Dencartes  af terwardn  addn  that  I  can- 
not unmake  the  conception,  he  nieana 
that  I  camnot  gtt  rid  of 
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with  the  external  inducement ; 


Lvill: 


hioli  is  triie,  hut  i* 


the  propoflition  required, 
much  unmake  this  conception  as  I 
can  any  other :  no  conceptiou  whioh 
I  have  once  had,  oan  I  ever  dismiss 
by  mere  volition  ;  hot  what  aouie  of 
the  laffs  of  my  nature  have  produced, 
other  laws,  or  thoee  same  laws  in 
other  qireumstanoea,  may,  and  often 
do,  Bubaequentty  efface. 

Anologoui  to  this  arc  some  of  the 
ambiguities  in  the  free-will  contro- 
veny,  which,  aa  they  will  coma 
nnder  special  consideration  in  the 
conclnding  Book,  I  only  mention  nu- 
maiia  cauid.  In  that  discussion,  too, 
the  word  /  is  often  shifted  from  one 
meaning  to  another,  at  one  time 
standing  for  my  volitions,  at  another 
time  for  the  actions  wl^h  are  the 
consecjuences  of  them,  or  the  mental 
dispositiona  from  which  tbey  proceed. 
The  latter  ambignity  is  exemplilied 
in  an  ai^rument  of  Coleridge  (m  hU 
Aid!  to  Jt^clioM)  in  support  of  the 
freedom  of  the  will  It  is  not  trtte, 
he  eays,  that  a  man  is  governed  by 
motives;  "the  man  makes  the  mo- 
tive, not  the  motive  the  man;"  the 
proof  being  that  "what  is  a  strong 
motive  to  one  man  is  no  motive  at  all 
b)  another."  The  premise  is  true, 
hut  only  amounts  to  this,  that  dif- 
ferent persons  have  different  degrees 
of  susceptibility  to  the  same  motive  ; 
as  they  have  also  to  the  same  intoxi- 
cating liquid,  which,  however,  does  not 
prove  that  they  are  free  to  be  drunk 
or  not  drunk,  whatever  quantity  of 
the  fluid  they  may  drink.  What  is 
proved  is,  that  certain  mental  condi- 
tions ill  the  pemiiii  himself  inuat  co- 
ujKii'ate  ill  tilt.'  pi'uiliictiun  of  the  act. 


they 


—that 


>n  of  the 
win,  without  any  cause  at  all,  ever 
takes  place,  as  the  free-will  dooCrine 
auppoBtsB. 

The  double  use,  in  the  free-will 
contcoveray,  of  the  word  Necessity, 
whieh  Botnetimes  stands  only  for  Cer- 
tainty, at  other  tinias  for  Compulsion, 
sometimes  for  what  mnnst  be  pre- 
vented, ot  other  times  only  for  what 
we  have  reason  to  be  aaaured  kHI 
not,  we  shall  have  occasion  hereafter 
to  pursue  to  some  of  its  ulterior  con- 

A  most  important  ambiguity,  both 
in  common  and  iu  metaphysical  lau- 
gil^e,  is  thus  point4>d  out  by  Arch- 
bishop Whately  iu  the  Appendix  to 
his  Logic :  "  &(UM  (as  well  as  One, 
Idenlvial,  and  other  words  derived 
from  tbcm)  is  nsed  frequently  in  » 
sense  very  different  from  its  primary 
one,  OS  applicable  to  a  tiiii/U  object ; 
being  employed  to  denote  great  «ini- 
larilg.  When  several  objects  are  un- 
diatlnguishably  alike,  ant  tmgli  de- 
sfTtpd'on  will  apply  equally  to  any  of 
them ;  and  thence  they  are  said  to  be 
all  ot  one  ondtAeiaiiw  nature,  appear- 
ance, &c  Ab,  i,g,,  when  we  say  '  Uiis 
house  is  built  of  the  lame  stone  with 
such  another,'  we  only  mean  that  the 
stones  are  uiidistinguishable  in  their 
qualities  ;  not  that  the  one  building 
was  pulled  down,  and  the  other  con- 
structed with  the  materials.  Wherca.i 
mtiicneM,  in  the  primary  sense,  doei 
not  even  necessanly  Imply  similarity ; 
for  if  we  say  of  any  roan  that  he  is 
greatly  ottered  since  such  a  time,  we 
understand,  and  indeed  Imply  by  the 
very  expressiou,  that  he  in  onepenoii, 
though  different  in  several  qualities. 
It  ia  worth  observing  also,  that  Same, 
in  the  secondary  sense,  admits,  oc- 
curding  to  popalar  usage,  of  degrees  : 
we  speak  of  two  things  being  ncarl// 
tho  same,  but  not  entirely  :  porsiiLial 
identity  duta  not  admit  of  desre':s. 

I 


Nothing,    Mrfaapa,   ku    eontribatad 

the  erTOT  o(  Healiinn  than 
» this  lunbiguitj'.  Whcii 
wveni  penoiu  are  lud  to  luiv«  one 
and  the  mint  opinion,  thmtght,  or 
idea,  msny  men,  OTBrlrwking  the  true 
rinip!fl  atateiaenl  of  tho  c&se,  which 
IK,  that  they  are  njl  ikiiikinff  aiiir, 
look  for  lomelhing  more  abstnue  and 
uijsticiil,  and  imagine  there  most  be 
Dome  One  Thhg,  in  the  priiBaiy  xsiue, 
though  not  an  IndiTidual,  which  is 
preaent  at  once  in  the  mind  of  ench 
(if  tliCM  pernom ;  and  thenoe  readily 
tprang  Plato'a  theory  of  Idea«,  each 
rf  which  wan,  oooording  to  him,  one 
real,  etrrnal  object,  eidating  entire 
and  complete  in  each  of  the  indirtdual 
obiecta  tJiat  are  known  by  one  namp." 
It  in,  indeed,  not  a  matter  of  infer- 
ence, but  of  authentic  hintory,  that 
Platfl'a  doctrine  o(  Idewi,  and  the 
Ariitotellan  doctrine  {in  this  respect 
nioiilar  to  the  Flatonle)  of  aubatantial 
forma  and  lecond  dubetances,  grew  up 
in  the  preciBe  way  here  pninled  out, 
from  the  auppnaed  neaesaity  of  find- 
ing in  things  which  were  said  to  have 
the  tamt  nature  or  the  nnne  qnnlitieg 
EUTiidthiag  which  waa  the  lanit  in  the 
very  sense  in  which  a  man  la  the  same 
as  himaelf.  All  the  Idle  speonlatious 
resjiocting  rb  6r,  ri  Ir,  ri  8«olo>i,  and 
similar  abatractionB,  no  common  in  the 
anoient  and  in  some  modern  eohools 
cf  thought,  fprang  from  the  same 
euurce.  The  Arlatotetian  logicians 
■aw,  however,  one  case  of  the  nmbi- 
gllity,  and  pmvided  agninst  it  with 
their  pocidiar  felicity  in  the  invention 
nf  technical  language,  when  they  dia- 
tlnguished  things  which  differed  both 
tptrie  and  numero  from  those  which 
differed  fwraetD  lantuTD,  that  Js,  which 
were  exactly  alike,  (in  some  particular 
resMct  at  least,)  but  were  distinct 
inmvldtlala.  An  exteuaion  of  this 
dittlnction  to  the  two  meanings  of 
the  wonl  Same,  nainely,  things  which 
are  the  same  tpeeic  lantam,  and  a 
thing  whi«h  is  the  same  nummi  as 
Weil  na  ijxfie,  would  have  prevmted 
the  cimfuaion,  which  line  bM'U  a  source 
of  BO  much  darkness  and  such  on 


abundanoe  of  poritire  e 
pbnical  philoeophy. 

One  of  the  moat  sin^-i 
of  the  length  to  which  a  thinker  a( 
eminence  may  be  led  away  by  an  »in- 
biffuity  of  language  is  offoitled  by 
this  very  case.  I  refer  to  the  famoOC 
argument  by  which  Bishop  BeAelcf' 
flattered  himself  that  be  had  for  an( 


and  irrellglon."  It  is  brieRy  as  fidv 
Iowa: — I  thon^t  of  a  thing  yesterday;. 
I  ceased  to  think  of  it ;  I  think  of  it: 
again  to-day.  I  had,  Uierofairr,  in 
my  wind  yesterday  an  idta  of  thS' 
object ;  I  have  also  an  idea  of  it  l( 
day  ;  this  Idea  is  evidently  not  another. . 
Imt  the  very  same  idea,  Yet  u  in- 
tervening time  elapsed  iu  which  1  had-' 


Wher 


this  interval?  It  must  have  I 
somewhere ;  it  did  not  cease  to  ex 
otherwise  tiie  Idea  X  had  yesteidaj 
could  not  be  the  mme  idea  t  no  moi 
than  tho  man  I  see  alive  M-day  ci 
be  the  same  whom  I  saw  yesterday  if 
the  man  hns  died  in  the  meanwhila. 
Now  an  idea  cannot  bo  conceived  to 
exist  onywhere  except  i 
and  hence  there  must  exist  an  Uni- 
veraal  Mind,  in  which  all  ideas  bava< 
their  permanent  reajdenoe  during  tha 
intervale  of  their  eonBdoiu  n 


It  is  evident  that 
confounded  Bomeness  nvnera  With 
sameness  tpteU,  that  is,  with  Maot 
resemblance,  and  assumed  tlie  formee 
where  there  was  imly  the  latter;  not 
perceiving  that  when  we  say  we  hav* 
tlie  same  thought  to-day  which  Wt 
had  yesterday,  we  do  not  mean  tha 
same  individual  thought, buta  thought ' 
exactly  similar;  as  wo  say  that  wg 
have  the  same  illness  which  we  h  " 
last  year,  meaning  only  the  same  sort 
of  illneas. 

In  one  remarkable  i 
Bcientilio  world  was  divided  into  two  - 
furiously  hostile  parties  by  an  a 
biguity  of  language  affecting  a  branch 
of  science  which,  more  completely 
than  most  others,  enjoys  the  a  ' 
toga   of   a  precise    and    well-d 
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terminology.  I  refer  to  the  famous 
dispute  respecting  the  vis  viva,  the 
history  of  which  is  given  at  large  in 
Professor  Playfair*s  Dissertation.  The 
question  was  whether  the  force  of  a 
moving  body  was  proportional  (its 
mass  being  given)  to  its  velocity  sim- 
ply, or  to  the  square  of  its  velocity ; 
and  the  ambiguity  was  in  the  word 
Force.  "One  of  the  effects,"  says 
Playfair,  "produced  by  a  moving 
body  is  proportional  to  the  square  of 
the  velocity,  while  another  is  propor- 
tional to  the  velocity  simply ;  "  from 
whence  clearer  thinkers  were  subse- 
quently led  to  establish  a  'double 
measure  of  the  eflBciency  of  a  moving 
power,  one  being  called  vis  viva,  and 
the  other  momentum.  About  the 
facts  both  parties  were  from  the  first 
agreed ;  the  only  question  was,  with 
which  of  the  two  effects  the  term 
force  should  be,  or  could  most  con- 
veniently be,  associated.  But  the 
disputants  were  by  no  means  aware 
that  this  was  all ;  they  thought  that 
force  was  one  thing,  the  production 
of  effects  another ;  and  the  question, 
by  which  set  of  effects  the  force  which 
produced  both  the  one  and  the  other 
should  be  measured,  was  supposed  to 
be  a  question  not  of  terminology,  but 
of  fact. 

The  ambiguity  of  the  word  Infinite 
is  the  real  fsJlacy  in  the  amusing  logi- 
cal puzzle  of  Achilles  and  the  Tortoise, 
a  puzzle  which  has  been  too  hard  for 
the  ingenuity  or  patience  of  many 
philosophers,  and  which  no  less  a 
thinker  than  Sir  William  Hamilton 
considered  as  insoluble,  as  a  sound 
argument  though  leading  to  a  palpable 
falsehood.  The  fallacy,  as  Hobbes 
hinted,  lies  in  the  tacit  assumption 
that  whatever  is  infinitely  divisible  is 
infinite ;  but  the  following  solution 
(to  the  invention  of  which  I  have 
no  claim)  is  more  precise  and  satis- 
factory. 

The  argument  is,  let  Achilles  run 
ten  times  as  fast  as  the  tortoise,  yet 
if  the  tortoise  has  the  start,  Achilles 
will  never  overtake  him.  For  sup- 
pose them  to  be  at  first  separated  by 


an  interval  of  a  thousand  feet :  when 
Achilles  has  run  these  thousand  feet, 
the  tortoise  will  have  got  on  a  hun- 
dred ;  when  Achilles  has  run  those 
hundred,  the  tortoise  will  have  run 
ten,  and  so  on  for  ever;  therefore 
Achilles  may  run  for  ever  >vithout 
overtaking  the  tortoise. 

Now  the  "  for  ever  '*  in  the  conclu- 
sion means,  for  any  length  of  time 
that  can  be  supposed ;  but  in  the  pre- 
mises, "  ever"  does  not  mean  any 
length  of  time ;  it  means  any  numitei* 
of  subdivisions  of  time.  It  means 
that  we  may  divide  a  thousand  feet 
by  ten,  and  that  quotient  again  by 
ten,  and  so  on  as  often  as  we  please ; 
that  there  never  needs  bean  end  to  the 
subdivisions  of  the  distance,  nor  conse- 
quently to  those  of  the  time  in  which 
it  is  performed.  But  an  unlimited 
number  of  subdivisions  may  be  made 
of  that  which  is  itself  limited.  The 
argument  proves  no  other  infinity  of 
duration  than  maybe  embraced  within 
five  minutes.  As  long  as  the  five 
minutes  are  not  expired,  what  re- 
mains of  them  may  be  divided  by 
ten,  and  again  by  ten,  as  often  as 
we  like,  which  is  perfectly  compatible 
with  their  being  only  five  minutes 
altogether.  It  proves,  in  short,  that 
to  pass  through  this  finite  space  re- 
quires a  time  which  is  infinitely  divi- 
sible, but  not  aB infinite  time — tjfie con- 
founding of  which  distinction  Hobbes 
had  already  seen  to  be  the  gist  of  the 
fallacy. 

The  following  ambiguities  of  the 
word  right  (in  addition  to  the  obvious 
and  familiar  one  of  a  right  and  the 
adjective  right)  are  extracted  from  a 
forgotten  paper  of  my  own,  in  a  perio- 
dical : — 

"  Speaking  morally,  you  are  said  to 
have  a  right  to  do  a  thing,  if  all  per- 
sons are  morally  bound  not  to  hinder 
you  from  doing  it  But,  in  another 
sense,  to  have  a  right  to  do  a  thing  is 
the  opposite  of  having  no  right  to  do 
it,  Le.  of  being  under  a  moral  obliga- 
tion to  forbear  doing  it.  In  this 
sense,  to  say  that  you  have  a  right  to 
do  a  thing  means  that  you  ma.^  ^<^  S!^ 


PAIXA.CIES. 


iritlMat  uj  breadi  of  datj  oa  joor 
|ajt ;  tint  oOiet  pcnooi  not  ody 
ought  nut  to  hinder  jan,  but  have  oo 
caiue  to  think  wnne  of  <rDa  for  doing 
It.  TbU  u  k  perfectly  diMiiict  ^o- 
jmiitEoD  from  the  pnceding.  11>e 
right  which  yoa  have  In  virtue  of  > 
duty  Incumbent  upon  other  perwnki  u 
lAntiAMlj  (]uitc  B  different  thing  from 
>  right  coiuiRtiDg  in  the  Bbaence  of 
nay  daty  iDuurobent  upon  yoonelf. 
Yet  the  two  things  ore  perpetually 
oonfounded.  Thtu  a  man  will  nay  he 
luu  a  light  to  publish  bis  opinions, 
which  mjty  be  true  in  this  aeaae,  that 
it  would  be  t,  breach  oF  duty  in  any 
other  person  to  interfere  and  prevent 
the  publtuation ;  but  be  assumea  there- 
upon thM  in  publubing  hii  opinioni 
he  biniBclf  violates  no  duty,  which 
nwy  either  be  true  or  false,  depending 
M  it  doen  on  bis  having  taken  due 
paJiiH  to  satiofy  hiinaelf,  first,  that  the 
(ipiniona  are  true,  and,  next,  that  their 
publication  in  this  manner,  and  at 
thin  particular  juncture,  will  probably 
bo  beneficial  to  tbo  intereiita  of  truth 
nn  the  whole. 

"  The  second  ambiguity  ia  that  of 
confounding  a  right  of  any  kind  with 
a  right  to  enforce  that  right  by  re- 
elsting  or  punishing  a  violation  of  it- 
People  will  Bay,  for  eiample,  that  they 
have  a  right  to  good  govenuneut, 
which  is  undeniably  truo,  it  being  tlie 
moral  dutyoftheir  govBmora  to  govern 
thorn  well.  But  in  granting  this  you 
are  supposed  to  have  admitted  their 
right  or  liberty  to  turn  out  their  gov- 
emon,  and  perhaps  to  punish  them, 
for  having  failed  in  the  performance 
of  thi>  duty ;  which,  far  from  being 
the  same  thing,  is  by  no  means  uni- 
veraally  true,  but  depeiidn  on  an  im- 
mense number  of  varying  ciroum- 
■tancM,"  requiring  to  be  conacien- 
tlouiily  weighed  before  adopting  or 
acting  on  such  a  TeBolution,  This 
lut  example  ia  (like  others  which  have 
been  cited)  a  caae  of  fallacy  within 
tallaoy;  Itinvolvesnotonly  the  second 
of  tlie  two  ambiguities  pointed  out, 
but  tlie  flrat  likewise. 

One  not  unUKVinl  forui  of  tlie  Fal- 


1  Divi 
term  ii  oollettji 
diitribntive  in  th 
tmd ;  or  (rben  the  middle 
coDeclJTe  in  one  jKemiAe, 
in  the  otlier.  Ai  if  one  «En>  iv  amj, 
(I  qoote  frum  Ardibidiop  Wliately,} 
"  Ail  the  an|^  of  a  triaagla  an 
equal  to  two  right  anglea ;  ABC  i»  an 
angle  of  a  triangle ;  therefore  ABO 
i«  equal  to  two  right  aii|  ~ 
There  19  no  fallacy  more  conuuon,  a 
more  likely  to  deuave,  than  the  on* 
now  before  na.  The  form  in  whiobil 
U  laont  nsually  employed  U 
litih  some  truth  nepanttely 
ing  rack  angle  member  of  !  . 
cla^  and  thence  to  infer  the  tame  of 
tbetchoUaiUatirtlii."  Asinthaaign- 
meiit  one  sometiraes  hears  to  pravs 
that  the  world  could  do  without  great 
men.  If  Columlnis  (it  is  said)  had 
never  lived,  America  would  still  havB 
been  discovered,  at  moat  only  a  few 
years  later ;  if  Newton  hod  never 
lived,  some  other  person  would  baH 
discovered  the  law  ol  gravitation 
and  BO  forth.  Most  tme  j  tiw  ~ 
things  would  have  been  done,  but 
all  probability  not  till  some  one  h 
again  been  found  with  the  quolitie* 
of  Columbus  or  Nesvtun.  Because 
any  one  great  man  might  faai 
his  place  supplied  by  other  great  men, 
the  argument  concludes  that  all  givat 
men  could  have  been  dispensed  with. 
The  tenn  "preatmen"  ia  distributivt 
in  the  premises  and  collective 


Inch  also  is  the  fallacy  wl 
probably  operates  on  moat  ndi 
turers  in  lotteries  :  f.g.  '  the  gur 
of  a  high  prize  is 


occurrence    may    reaaonably    be 
pected ;   therefore  the  gaining  i 
high   prize  may  reasonably   be   ex- 
pected : '  the  conclusion  when  sfiplied 
to  the  individoal  (as  ia  practin  ~'   '  ' 
must  be  understood  in  the  se 
'  reoBonobly  e^pscted  iy  a  errti 
liii-iiiiiitl ;  '    thert-Iore    f.ir   tile 


FALLACIES  OF  CONTUSION. 


ticutar  pereon ; '  wheceaa  for  the 
minor  (which  has  been  plaj^  flFat) 
to  be  true,  ^ou  luuat  anderstand  it  of 

11  have  the 


"  This  is  a  FaUacy  with  which 
men  are  eitreniBly  apt  to  deceive 
IhmtKlnei :  for  ivhen  a  multitude  of 
particuian  are  preiieDted  to  the  mind, 
many  ore  too  weak  or  too  indolent  to 
take  n  oomprehenaive  view  of  them, 
but  conRne  their  attention  to  each 
single  puint  by  turns ;  and  then  de- 
cide, infer,  and  act  Bccordingljr :  e.g. 
the  imprndeot  Bpendthrift,  finding 
that  he  is  able  to  aSord  this,  or  that, 
or  the  other  Dxpenee,  forgets  that  aU, 
of  theia  togaher  will  ruin  hlni."  The 
debauchee  deEtroys  his  health  by  suo- 
ceioive  acts  of  intemperance,  because 
no  one  of  thoxe  acta  would  be  of  itself 
sufficient  to  do  him  any  serious  harm. 
A  sick  person  reasons  with  hiuiself, 
"one,  and  another,  and  another  of 
my  symptoms  do  not  prove  that  I 
have  a  fatal  disease;"  and  practi- 
cally concludes  that  all  token  tO|^ther 
do  not  prove  it. 

§  2.  We  have  now  sufficiently  ex- 
emplified une  of  the  prinoipal  Genera 
in  this  Order  of  Fallacies,  where,  the 
source  of  error  being  the  ambiguity 
of  terms,  the  preraises  are  verbally 
what  is  required  ta  support  the  con- 
clusion, but  not  really  so.  In  the 
second  great  Fallacy  of  Confusion 
they  are  neither  verbally  nor  really 
sufficient,  though,  from  tiieii  multi- 
plicity and  confused  arrangement, 
nud  still  oftener  from  defect  of  me- 
mory, they  are  not  seen  to  be  what 
they  are.  The  fallacy  I  mean  is  that 
of  PetUio  Pnneipii,  or  begging  the 
qoestiun,  including  the  more  com- 
plex and  not  uncommon  variety  of 
it  which  is  tenned  Seasoning  in  a 
Oirole. 

PetUio  Prinr^'fii,  as  defineil  by 
Archlriahop  WLateJy,  is   the   fnllncy 


"  in  wliich  the  premise  either  appears 
manifestly  to  be  the  same  as  the  con- 
clusion, or  is  actually  proved  from  the 
canclueion,  or  is  such  as  would  natur- 
ally and  properly  so  be  proved."  By 
thelafit  clause  I  presume  is  meant,  tliat 
it  is  not  susceptible  of  any  other  pnxif ; 
for  otherwise  there  would  be  no  fal- 
lacy. To  deduce  from  a  proposition 
propositions  from  which  it  would 
itself  more  naturally  be  deduced,  is 
often  an  allowable  deviation  from  the 
usual  didactic  order ;  or  at  moat  what, 
by  an  adaptation  of  a  phrase  familiar 
to  mathematidans,  may  be  called  a 
logical  iwitgance.* 

The  employment  of  a  proposition  to 
prove  that  on  which  it  is  itself  depen- 
dent for  proof,  by  DO  means  implies 
the  degree  of  mental  imbecility  which 
might  at  first  be  supposed.  The  difli- 
oulty  of  comprehending  how  this  fal- 
lacy could  possibly  bo  committed  dis- 
appears when  we  reflect  that  all  per- 
(Fons,  even  the  instructed,  hold  a  greet 
number  of  opinions  without  exactly 
recollecting  how  they  came  by  them. 
Believing  that  they  have  at  eome  for- 
mer time  verified  them  by  sufficient 
evidence,  but  having  foigotten  wiiat 
the  evi<jence  waa,  they  may  easily  be 
betrayed  into  deducing  from  them  the 


very  propositi' 


able  of  SI 

establishment.  "As  If,"  says  Arch, 
bishop  Whately,  "onesfaoidd  attempt 
to  prove  the  being  of  a  God  from 
the  authority  of  Holy  Writ ;  "  which 
might  easily  happen  to  one  with 
both  doctrines,  as  fundamental 
of  his  religious  creei!,  stand  nil 
ne  ground  of  familiar  and  tra- 
ditional belief. 


Holy  ccnflne 


jchblBhop 


onoliuion,  or  is  actuiiijy 


Arguing  in  ft  tittle,  howerer,  la  & 
■troRger  caw  of  the  futlacj.  ■n'l  i»- 
pti(9  more  than  iha  men  pMclve  re- 
MfitMni  nf  a  premiie  W  one  who  does 
twl  rcnieinber  how  it  in  to  be  proved. 
It  linpll«*  an  acttial  attempt  to  |iTDve 
twn  prnpoeition*  reraprocally  from  one 
aiuither ;  and  is  nldom  resorted  to, 
at  ICMt  in  eiprew  terms  bj  any  per- 
(on  in  Ills  own  BpectilaUana,  bat  in 
CDinmitted  by  thaw  who,  being  hard 
jireHrd  by  an  adieraafy,  are  foroed 
Into  eiviiig  ruacnu  for  an  opinion  of 
whloh,  whi-n  they  began  to  a^ie,  they 
IimI  not  mtlBoiently  considered  the 
IjriiiiiiJ*.  An  iu  the  following  example 
from  Arohbiilic^  Whately:  "  Smne 
meahaniciana  attempt  to  prove  (what 
they  oiisht  to  lay  clown  a*  a  probable 
but  doubtful  hypotheein')  that  every 
partlole  of  matter  gravitate!  equally  : 
'wliyF'  'beoniue  those  bodiea  which 
cr)nl«tn  more  particle*  ever  gravitate 
innre  strongly,  i.e.  ore  ht>arier  : '  '  bnt, 
(it  may  bo  urged,)  those  which  are 
hoBviPBt  are  not  nlwayn  more  bulky ;  * 
'  tin,  but  they  contain  more  particle*, 
though  morecloiely  condensBd : '  'how 
do  you  Ituow  that? '  '  beOftUBe  they  are 
iienvier  : ' '  how  does  that  prove  it  I " 


upeainwlly  the  lieavier  munt  ueeda 
have  the  more  of  them  in  the  same 
Hjiftce.' "  It  appears  to  me  that  the 
ftiMiicioiia  rfiBBoner.  in  his  private 
tiioiiKht™.  would  not  bo  likely  to  pro- 
ri'iid  buyoud  the  first  >tep.  Ha  would 
ni>r|uiLHCP  in  the  BUtfieienov  of  the  roa- 
ion  first  given,  •'  bodle.  which  contain 
more  iwrticleii  are  heavier."  It  is 
V  lii'it  lie  finds  this  qneetioned,  and  is 
ciJli4<  uiKin  tt>pru%-e  it,  without  know- 
ing how,  thnt  lie  tries  to  establish  hia 
i>i'iiin!Bc  by  wipp'raing  proved  what  he 
ix  ntli'U^'tiii);  tu  provs  by  it.  The 
tnogt  rlToutiial  way,  in  foot,  of  expos- 
ing a  Fditia  Prinelpii,  when  ciroum- 
■tanoca  allow  of  It,  In  by  challenging 


a  prolnlila  hypotbnilii. 


|uiUlj>.    It  iB  lni«  that  IbMO  putlvles, 


(be  leawMMr  t*  pmve  his  pmabes ; 
whieh  if  he  attempts  to  do,  be  It 
ne«ea>arily  driven  into  argoing  fai  a 

It  is  not  uneonnnon,  imwever,  for 

thinkeiB.  and  thnw  not  of  the  loweit 
iptioo,  tu  be  led  even  in  their 
thoughts,  n>-t  Indeed  into  tia- 
mally  proving  each  of  two  propn- 
sitions  fmm  the  othor.  bnt  into  ad- 
ittlng  propodtions  whii^  tan  only 
be  so  proveiL  In  the  preceding  ev- 
ample  the  two  together  form  s  com- 
plete and  consistent,  though  hypothe- 
timl,  e?qilanation  of  the  facts  con- 
cerned. And  the  tendency  to  mistake 
mutual  coherency  for  truth,  to  trust 
'  safety  to  a  strong-  chwn  though 
■  no  point  of  support,  is  at  the 
bottom  of  much  which,  when  reduced 
to  thn  strict  forms  of  argumentation, 
cxhilrit  itself  DO  otherwise  than  OrS 
(oning  in  a  circle.  All  experleneg 
bears  teatimony  to  tlie  entliralling 
effect  of  neat  conoatenHtfon  in  a  as- 
tern of  doctrines,  and  the  difGculty 
with  which  pemite  admit  the  peraua- 
Bion  that  auything  which  holds  so 
Wtill  together  can  possibly  falL 

Binee  every  case  whei«  a  conoluslou 
which  oan  only  be  proved  from  cer- 
t^n  premiaBS  is  used  for  the  pnwrf  of 
those  premises  ia  a  ease  of  prtilia 
•pi'incijni,  that  fallacy  includes  a  very 
great  proportion  of  all  incorrect  rea- 

ing  our  view  of  the  fallacy,  to  ex- 
emplify soma  of  the  liisguisea  nndiT 
which  it  is  acaust«med  to  mask  itself, 
and  to  escape  exposure. 

A  proposition  would  not  be  ad- 
mitted by  any  person  In  hia  seuses 
ns  a  corollary  from  itself,  unless  t| 
svere  expressed  in  language  which 
insda  it  seem  different  One  of  the 
commonest  niodBs  of  so  expressing  it 
U  to  present  the  proposition  itself  m 
abstract  terms,  ns  a  proof  of  the  sMtie 
proportion  expressed  in  concrete  lan- 


Icm,  amy  Dot  be  Hid  nltl- 

pnrtiolea  of  tha  substmtca ;  aad  tills 
:slDi]i-ranileTB  the  byf' hois  aduila- 
cvun  a>  au  li;poUiiuli. 


gungs.  This  is  B  very  frequent  mode, 
not  only  of  preteniJod  proof,  but  uf 
pruteiiiled  txptanatitia,  uid  in  faro- 
died  when  Muli^re  nukes  one  of  tiis 
abaard  phyBicianB  say — 
"  MiU  »,  dootg  doctore, 


Tlie  words  Nnture  and  Ssaence 
grand  inBtnimentB  of  this  uiode  of 
begging  the  qneation  ;  as  in  the  well- 
known  argunient  of  the  Boboliutic 
tbeologiaue,  that  the  mind  thinka 
always,  because  the  eatfivx  of  the 
mind  is  to  think,  Locke  had  to 
point  out  that  if  by  eaience  is  here 
uieant  some  property  nhioh  must 
manifest  Itself  by  actual  exercise  at 
all  times,  the  premies  is  a  direct  as- 
Bumptiou  of  the  conclusion ;  while  it 
it  only  means  that  to  think  ie  the 
dietiuctive  property  of  a  mind,  there 
la  iiu  connection  between  the  premiss 
and  the  conclusloD,  sinoo  It  is  not 
uecESsary  that  a  distinctive  property 
should  be  perpetually  in  action. 

The  following  ia  one  of  the  mode^ 
in  which  thEse  abatract  terma,  Nature 
and  Sssenco,  are  uaed  aa  inBtrnmenlB 
of  thiB  fallacy^  Some  particular  pro- 
perties of  B.  thing  are  selected,  more 
or  leas  arbitrarily,  to  be  termed  its 
nature  or  esseuue ;  and  when  thia 
liM  been  done,  these  properties  are 
supposed  to  be  invested  with  a  kind 
i'(  indefeasiblenesB,  to  have  become 
paramount  to  all  the  other  properties 
uf  the  thing,  and  incapable  of  being 
prevailed  over  or  countecBCtad  by 
them.  As  when  Ariatotle,  In  a  pas- 
sage already  cited,  ' 
there  Is  no  void  on  su  ..  .„.. 
as  tUi ;  in  a  void  there  could  be 
difference  of  up  and  dowui;  for  aa  in 
nothing  there  are  no  differences,  bu 
there  are  none  in  a  privation  or  nega- 
tion ;  but  a  void  is  merely  a  privatitm 
or  negation  of  matter  ;  therefore,  In  a 
void,  todies  could  not  movo  up  aud 


down,  wbldi  it  is  in  their  ruilmt  to 
do."  •  In  other  wcpfda,  it  is  in  tha 
nature  of  bodies  to  move  up  and 
down,  erjo  any  phykical  fact  which 
sappoeea  them  not  so  to  move  can- 
not be  authentic  This  mode  of  rea- 
BOolng,  by  which  a  bad  generalisation 
ia  made  to  overrule  oil  facts  which 
contradict  it,  is  pttilio  prinedpii  in 
one  of  its  moat  palpablu  forma. 

None  of  tbe  modes  of  BBsimiidg 
what  should  be  proved  are  in  nun's 
freiment  use  tlian  what  are  termed 
by  Benthom  "question- begging  ap- 
pellatives," names  which  beg  the 
ijtiestinn  under  the  disguise  of  stating 
it.  The  moat  potent  of  these  are 
such  as  have  a  laudatory  or  vitupe- 
rative character,  For  instnnce,  in 
politics,  the  word  Innovation,  The 
dictionary  meaning  uf  this  term  beine 
merely  "a  change  to  something  new," 
it  ia  difiicult  for  the  defenders  even 
of  the  most  salutary  improvement  to 
deny  that  it  is  an  Innovation ;  yet 
the  word  having  acquired  In  common 
usage  a  vitunerative  connotation  in 
addition  to  ita  dictionary  meaning, 
the  admission  is  always  construed  as 
a  large  concession  to  the  disadvan- 
tage of  tbe  thing  proposed. 

Tlie  following  passage  from  the 
argument  in  refutation  of  the  Epicu- 
reans, in  the  second  book  of  Cicero  de 
Finibtit,  affords  a  fine  eaample  of  this 
sort  of  fallacy: — "Et  ctuideni  illud 
ipsum  nan  ninrium  probo  (et  tautom 
patior)  philosophum  loqui  de  cupidi- 
tatibuB  finiendia.  An  potest  cuplditaa 
finiri  f  toDenda  est,  atqUB  extrahenda 
radicitus.  Quis  est  euiin,  in  quo  sit 
aupiditaa,  quiti  recte  cupidus  dici 
possit !  Ergo  et  Bvarua  erit,  Bed  Units  : 
ndult«T,  verum  habebit  modum  :  et 
iuxurlosus  eodem  modu.  Qualis  ista 
philosophia  est,  quie  non  interitum 
nfferat  pcavltatis,  sed  sit  contentih 
mediocritats  vitionim?"  The  ques- 
tion was,  whether  certain  desires, 
vrhen  kept  within  bounds,  are  vices 
ft  not;  and  the  argument  decides  the 
point   by  applying   to  tbi-m  a  vorA 

•  ntu.  Ind.  £c„  L  M, 


InHuw,  tlAt  Ciwni  'lid  not  intend  thn 
M  ■  aeriuiu  KigumcRt,  bul  •■  a.  aiti- 
ciain  iifi  wh«t  he  dcenKd  *n  tiu^i[iro- 
priMo  cipmian.  "  Rem  ipMun  prcr- 
■iw  pn^  :  elegantikm  dcaidero.  Ap- 
jwllet  hiBc  daiiirria  natura ;  aqncu- 
tatla  DororD  urvel  alui,"  lu^  But 
inaiiy  penoa%,  both  ancient  and  roi>- 
ilem,  Iwve  emplojrei]  Ui'a,  or  aoine- 
lliinK  ecgtiivslEnt  ta  it,  a*  a  real  and 
dondiMiVH  Brgiiment.  We  miiiy  re- 
iDArk  thM  the  pawiage  reejjuHing 
tvpidiUu  and  evpidia  n  also  on  ex- 
Mnple  of  another  fallacy  alreaJ;  no- 
titwd,  that  of  pKTonymoiw  Tenoa. 

Many  mure  of  the  uvumenta  of  tlie 
anciuiit  moraliata,  and  eapecially  of 
the  Htoica,  fall  within  the  d<:fiiutioi 
lA  J'tlUia  Priaoipii.  In  the  De  fiai 
btti,  for  oxamfJu,  which  I  continue  t< 
qiiute  ua  baint;  probably  the  best  ex 
tiint  cKcmpliflcation  at  onoe  of  the 
dcwtrinea  and  the  methoda  of  the 
bcIjouU  iif  philtwoijiy  exiating  at  that 

»Lii'1i  'I'l"""  iM  those  of  Cato  in  the 
Hiiiil  iH^k  :  TliBt  if  virtue  were  nut 
lirip]Miii'FW,  it  could  not  be  a  thing  to 
lioiut  of :  that  if  death  or  pain  were 
aviln,  it  would  be  itnpoasime  not  to 
f »ar  th«m,  and  It  oould  not,  therefore, 
Un  Inudable  to  deepiae  them,  &c  In 
nlio  way  of  viewing  ttiesQ  argaoientB, 
thny  may  be  regarded  aa  appeals  to 
Llwaiitliorlty  of  thsKeueralButitiniuut 
of  mankind  wliich  had  xtamped  its 
Aiipriival  upon  certain  natiatia  and 
iiliarautDni  by  the  phrasea  referred  to  ; 
but  thiit  ouuli  tumid  have  been  the 
luraiiiiig  inltinded  ia  very  unlikely, 
cKiiBidi'riiiK  tliH  contempt  of  the  an- 
clotit  philijanpheni  for  vulgar  opinion. 
In  any  other  eenae  thoy  are  clear 
casii*  of  Pctilia  Privetpit,  aince  tlie 
wold  laudable  and  the  idea  oF  boaat- 
Ing  imply  prindplea  of  conduct ;  and 
praeUoal  maxima  cnu  only  be  proved 


i  tlint  a  government 


GodboaiMS 
mu  da^  to  pnj  to  Ub. 

It  ia  aBorned  br  an  ttM:  d 
in  the  ilr  FinOiu  »  tT  ' 
ot  the  inqoby  into  tlu 

i^riena  Mmpo- bi 


nply  t 


Not  a 

beat  chance  of  bappinesc,  a 
don  cunaista  in  knowing  what  happi- 
nem  it,  and  by  what  tilings  it  ia  pin- 
moled — -these  pn^HKitiona  would  not 
have  been  enoiigh  for  them — bnt  that 
the  aage  always  ia,  and  must  of  n 
aity  be,  happy.  The  idea  that  wiadoni 
could  be  DtmuHtent  with  unhappineaa 
was  alwaja  rejected  aa  inadmiasiblc: 
the  reaaon  awngned  by  one  of  the  in- 
terlocutors, near  the  beginning  of  thu 
third  book,  being,  that  if  the  wiao 
could  be  unhappy,  there  was  little  use 
in  pursutug;  wisdom.  But  by  un- 
happineaa  they  did  not  mean  pain  or 
suffering  ;  to  that  it  was  granted  that 
the  1  '      ■ 


1  liable 


Ith  othont :  he  was  happy,  be- 
cause in  poBBBKsing  wisdom  he  had  the 
moat  valuable  of  oil  poseeasions,  the 
moat  to  be  aouglit  and  prized  of  all 
thingK,  and  to  possess  the  most  valu- 
able thing  waa  to  be  the  moat  happy. 
By  laying  it  down,  therefore,  at  the 
commencement  of  the  inquiry,  ttiat 
the  sage  must  be  happy,  tho  disputed 
question  respecting  the  aumniiini  £a- 
num  was  in  fact  beroed  ;  with  tho 
further  aasumptiou  that  pain  and 
Buffering,  so  far  as  tlmy  can  co-exist 
witli  wisdom,  arenotunhBppiDeaa,and 
are  no  evil 

The  following  are  additional  in- 
stances of  Petitlo  Prindpii,  nnder 
more  or  less  of  disguise. 

Plato,  in  the  Sophiila,  att«inpt> 
to  prove  that  things  may  eiist  which 
are  incorporeal  by  the  argument  that 
justice  and  wisdom  are  incorporeal, 
and  justice  and  wisdom  muat  be 
something.  Here,  if  by  sanetAuy  be 
iieant,  as  Plato  did  in  fact  mean,  a 
thing  capable  of  existing  in  and  by  it- 
self, and  not  as  a  quality  of  some  Mher 
thing,  he  begs  the  question  in  ti^ 
ing  that  juiticQ  Mid  wisdom  must 


PALIiAOtES  C 

Bomethrng:  if  hemenna  anything  elae, 
hiB  dmoliiaion  la  not  prored.  Thifl 
faliacy  might  also  be  clnesed  nader 
ambigQOUS  middle  term :    laniithiiig. 


Kuhstance,  in  tlia  otlier  uieri^ly  soine 
object  of  thought,  whetlier  Buletatice 
(ir  attribute. 
It  WBB  formerly  an  Brgilment  em- 

Eloyed  in  proof  of  what  ia  now  no 
jnger  a  popular  doctrine,  the  infinite 
divisibility  of  matter,  that  every  por- 
tion of  matter,  however  amoll,  must  at 
least  have  an  npper  nnd  an  under  Biir- 
fiioe.  Those  who  used  thia  Sirgunient 
did  not  aee  that  it  aeaumed  the  very 
point  in  dispute,  the  impoaaibJliCy  of 
arriving  at  a  minimum  of  thickness  ; 
for  if  there  be  a  miuimnra,  its  upper 
and  under  surface  will  of  oourse  be 
one:  it  will  be  itself  a  iiurface,  and  no 
more.  The  argument  owes  it«  very 
cnnniderable  plnusibility  to  thia,  that 
the  premise  does  actualt;  aeem  more 
obvious  than  the  conclusion,  though 
really  identical  with  it  Aa  expressed 
in  the  premise,  the  proposition  appeals 
directly  and  in  concrete  language  to 
the  inoapocity  of  the  human  imngi- 
nation  for  conceiving  a  minimum. 
Viewed  in  this  light,  it  becomes  a 
case  of  the  d  priori  fallacy  or  natural 
prejudice,  that  whatever  cannot  be 
conceived  cannot  exist.  Every  Fal- 
lacy of  Confusion  (it  is  almost  un- 
necessary to  repeat)  will,  if  cleared  up, 
become  a  fallacy  of  some  other  sort ; 
and  it  will  be  found  of  deductive  or 
ratiocinative  fallaoiea  generally,  that 
vhen  they  mislead,  there  is  mostly,  oa 
in  this  case,  a  fallooyof  some  other 
description  lurking  under  them,  by 
virtue  of  which  chiefly  it  is  that  the 
verbal  juggle,  which  ia  the  ontside  or 
body  of  ^is  kind  of  fallacy,  posses 
undetected. 

Euler'g  Algebra,  a  hook  otherwiiO 
of  great  merit,  but  full  to  overflow- 
ing of  logical  errors  in  respect  to  the 
foundation  of  the  ecicnOB,  cont^ns 
the  following  argument  to  prove  tiiat 
mimtt  multiplied  by  miniw  gives  plai, 
*  doctrine  the  opprobrium  of  aU  mere 
I,  and  which  Eulet  had  : 


^        ■  doctrine 


not  a  glimpse  of  the  tme  method  of 
proving.  He  aaya  piiiiva  multiplied 
by  minve  cannot  give  mi?i«»,-  for 
minui  multiplied  by  pita  gives  miiii't, 
and  tnfnui  multipli^  by  ntiniu  can- 
not give  the  satne  product  aa  lUinui 
multiplied  by  ptui.  Now  one  is  ob- 
liged to  ask  why  minui  multiplied 
by  minus  mast  give  any  product  at 
all  ?  and  if  it  does,  why  its  product 
cannot  be  the  same  as  that  of  mitaii 
multiplied  by  plus  ;  for  this  would 
seem,  at  the  first  glance,  not  more  nb- 
aurd  than  that  ininui  by  miniM  should 
give  the  same  an  j^lui  by  plia,  the 
proposition  which  Euler  prefers  to  it. 
The  promise  recjnires  proof  as  much  as 
the  conclusion  ;  nor  can  it  be  proved  ex- 
cept by  that  more  comprelienaive  view 
of  the  nature  of  multiplication  nnd 
of  algebraio  proceases  in  general  which 
woukt  also  supply  a  far  better  proof 
of  the  mysterious  doctrine  which  Euler 
is  here  endeavouring  to  demonstrate 

A  striking  instance  of  reasoning  in 
a  circle  ia  that  of  some  ethical  writers, 
who  first  tske  for  their  standard  of 
moral  truth  what,  being  the  eeneral, 
they  deem  to  be  the  natural  or  in- 
stinctive sentiments  and  perceptions 
of  raanltind,  and  then  exphun  away 
the  numerous  instances  of  divergence 
from  their  assumed  standard,  by  re- 
presenting them  oa  oases  in  which  the 
perceptions  are  unhealthy.  Some  par- 
ticular mode  of  conduct  or  feeling  is 
affirmed  to  be  unnafurui;  why?  be- 
cause it  ia  abhorrent  to  the  univetwil 
and  natural  aentiments  of  mankind. 
Finding  no  such  sentiment  io  your- 
self, you  question  the  fact ;  and  the 
answer  is.  (if  your  ontsgoniat  ia  polite,) 
that  you  are  an  eiception,  a  peculiar 
case.  But  neither  (say  you)  do  I  Hnd 
in  the  people  of  some  other  country, 
or  of  some  former  age,  any  such  feel- 
ing of  abhorranca:  "Ay,  but  their 
fadings  wera  sophisticated  and  un- 
healthy." 

One  of  the  most  notable  specimens 
of  reasoning  in  a  circle  is  the  doctrine 
of  Hobbes,  Rousseau,  and  othen, 
which  rests  the  obligations  by  which 
human  beings  are  bound  aj 


of  umAety,  nn  t,  EUp^ed  Bodftl  com- 
pact. I  -waive  tlia  considemtion  of 
tlie  fiotitious  nature  oE  the  campact 
itself;  but  when  Hobbei,  thruugh 
the  whnle  Lerialhan,  elabcintely  de- 
dnoei  Ibe  obligntioD  of  obe;iii|[  the 
taveniga,  not  frum  the  neccaaity  or 
utility  of  doing  eo,  but  from  a  pro- 
mi^  supposed  to  have  been  miida  by 
OUT  anceatara,  on  renouncing  Bavnge 
life  and  agreeing  to  eBtabliah  poUtii»l 
Biwioty,  it  19  ioipoasible  not  to  retort 
bj  the  queslion,  \ihy  are  we  bound 
to  keep  a,  promise  made  for  ub  by 
others,  or  why  bound  to  keep  a  pro- 
mise ftt  all  I  No  Batiafiwtary  ground 
can  be  anaigned  for  the  obligation, 
except  the  mischievous  conae<)uen(ie< 
nf  the  absKQce  of  faith  and  mutual 
confidence  among  mankind.  We  are, 
therefore,  brought  round  to  the  in- 
terests of  society,  na  the  ultimate 
ground  of  the  obligation  of  a  pro- 
mise :  nnd  yet  those  intereats  are  not 
admitted  to  be  a  sufticient  juatifica- 
tion  fur  the  existence  of  government 
and  law.  Without  a  promise  it  is 
thought  that  we  should  not  be  bound 
to  that  which  is  implied  in  all  modes 
of  living  in  society,  namely,  to  yield  a 
general  obedience  to  the  laws  therein 
established  ;  and  so  neoesaary  ia  the 
promise  deemed,  that  if  none  hn^ 
actually  been  made,  some  additional 
aafety  ia  suppoaed  to  be  given  to  the 
foundationa  of   society   by  feigning 


S  3-  Two  principal  aubdivSaiona  of 
tbe  claas  of  Faliaeiea  of  Ooofuaion 
having  been  diaposed  of,  there  re- 
maiua  a  third,  in  which  the  ounfaaion 
is  not,  as  in  the  t'allaay  of  Ambiguity, 
in  misconceiving  the  import  of  the 
premiaeB,  nor  aa  in  PetUio  PrincipU, 
in  foi^etting  what  the  premiaes  are, 
but  in  mistaking  the  conclusion  which 
ia  to  be  proved.  This  is  the  fallacy 
of  Jy^iionUio  Elmchi,  in  the  widest 
aense  of  -the  phroae ;  alao  called  by 
Arolibiahop  Whately  the  Fallacy  of 
Irrelevant  Conclnsion.  Hia  examples 
and  remarks  are  highly  worthy  o£ 
ditatiun. 


Vorions  kinda  of  propositiona  are, 
according  to  the  occasion,  substituted 
for  the  one  of  which  proof  ia  required : 
sometimen  the  particolar  for  the  uni' 
veraal ;  ariraetimes  a  proposition  with 
different  terms;  and  vaiiona  ara  the 
itrivancea  employed  to  effect  and 
conceal  this  aubstitution,  and  to 
malie  the  concluiiou  whiuh  the  sophist 
has  drawn  answer  practically  tile 
same  purpose  as  the  one  he  ought 
to  have  establisheil.  We  say,  'prac- 
ticatlj  the  same  purpow,'  because  it 
will  very  often  happen  that  some 
anution  wilt  iw  excited,  some  iteuU- 
ment  impreaaed  on  the  mind,  (by  a 
dexterous  emploj-mentof  this  fallacy,) 
Buch  as  shall  bnng  men  into  the  dil- 
panliaa  requisite  foi'  your  pnrpoae ; 
though  they  may  not  have  asaented 
to,  or  even  stated  distinctly  in  their 
own  mindg,  the  propailtion  which  it 
was  your  business  to  establish.  Thus 
if  a  sophist  bae  to  defend  one  who 
has  been  guilty  of  some  nrtauil  offence, 
which  be  wishes  to  extenuate,  though 
he  is  unable  distinotly  to  prove  that 
it  is  not  ^oli,  yet  if  lie  can  Bucceed 
in  rHoiiny  the  audience  tauyli  nt  soma 
casual  matter,  he  has  gained  practi- 
cally the  some  point.  So  bI«o  if  any 
one  has  pointed  out  tbs  extenuating 

of  nffence  so  aa  to  show  that  it  diSen 
widely  from  the  generality  of  the  same 
clme,  the  sophist,  if  he  finda  himself 
unable  to  disprove  these  circum- 
stances, may  do  away  the  force  of 
them  by  simply  Te/tit-iitg  the  action 
io  fAdf  [fl'^y  daii  which  no  one  can 
deny  that  it  belongs  to,  and  the  very 
name  of  whicb  will  exoite  a  feeling  of 
disgust  lufBcient  to  counteract  tlie 
extennatlon :  eg.  let  it  bs  a  case  of 
peculation,  and  that  many  mitigating 
circumstances  have  been  brought  for- 
ward which  cannot  be  denied ;  the 
Bophiatical  opponent  will  reply,  '"Well, 
but  after  all,  t^e  man  is  a  rogue,  and 
there  is  an  end  of  it ; '  now  in  rujity 
this  WBB  (by  hypothesis)  never  the 
question  ]  and  the  mere  aiMition  of 
what  woB  never  denied  oujiJU  not,  ill 
fairness,  tu  be  itigibrjcid  lu  decisive ; 
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but,  practically,  the  odiouenesa  of  the 
word,  arising  in  greiit  meairare  from 
tile  aBaiMsiatiiin  of  those  very  oironm- 
Btanoes  wbidi  belong  tn  mont  of  the 
olaw,  bnt  whioh  we  hiiva  auppoBsd  to 
ba  aiient  in  thi*  pariicuiar  instance, 
excites  precisely  that  feeling  of  dis- 
I^Et  which  in  effect  destroys  the 
force  of  the  defence.  In  like  momier 
we  may  refer  to  this  head  all  caeeB 
of  improper  appeal  to  the  paBnann. 
and  everything  else  which  is  men- 
tioned by  Aristotle  as  extraneous  to 
the  matter  in  hand  (IJu  tdS  wpiy/ta- 
tmI." 

Aglain,  "instead  of  proving  that 
■thiit  prisoner  boa  committed  an  at- 
roeiona  fraud,'  you  prove  that  the 
frand  be  is  accused  of  is  atrocionn : 
instead  of  proving  (as  in  the  well- 
known  tale  of  Cjnia  and  the  two 
coats)  that  the  taller  hoy  had  a  right 
to  foroa  the  other  boy  to  exchange 
eoati  with  him,  yon  prove  that  the 
Biobange  wonld  have  been  adyantage- 
ons  to  both  ;  instead  nf  proving  that 
the  poor  ought  to  be  relieved  in  this 
way  rather  than  in  that,  you  prove 
that  the  poor  ought  to  be  relieve : 
instead  of  proving  that  the  irrational 
agent — whether  a  brute  or  a  mad- 
man—can never  be  deterred  from  any 
act  by  apprehension  of  punishment 
{as,  for  instance,  a  dog  from  sheep- 
biting  by  fear  of  being  beaten,)  you 


e  that  the 


of    ( 


.mpU\ 


does   not   operate 
ethfi-  dogs,  &C. 

■■  It  is  evident  that  ignnraiio  rlenchi 
may  be  employed  as  well  for  the  ap- 
parent refutation  of  your  oppiment's 
Iiroposition  as  for  the  apparent  estab- 
ishmenl  of  your  own  ;  for  it  is  sub- 
stantially the  same  tMag  to  prove 
what  was  not  denied  or  to  diaprovi? 
what  was  not  asserted.  The  latter 
practice  is  not  less  common,  and  it  is 
more  offensive,  bccanae  it  frequently 
amotmts  to  a  personal  affront,  in  attri- 
buting to  a  person  opinions,  &c,,  which 
he  perhaps  holds  in  abhorrence.  Thun, 
wiien  in  a  discusHion  one  party  \ ' 
dicates,  on  the  ground  of  genenU 
pedieucy,  a  particular  instance  of 


ancs  to  government  in  a 
ilerable  c^preBsiuti,  the  opponent 
may  gravely  maintain  '  that  we  ought 
not  to  do  evil  tbat  good  may  come  ' — 
a  proposition  which  of  course  had  never 
been  denied,  the  point  in  dispute  be. 
ing,  '  whether  reBistanca  Jn  this  parti- 
cular case  wertf  doing  evil  or  not.'  Or 
ogun,  byway  of  disproving  the  asser- 
tion of  the  right  of  private  judgment 
in  religion,  one  may  hear  a  grave  ar- 
gument to  prove  that  '  it  is  impccsible 
every  one  can  be  rif/ht  in  Am  jiidy- 

Tha  works  of  controversial  writurs 
are  seldom  free  from  this  fallacy.  The 
attempts,  for  instance,  to  disprove  the 
population  doctrines  of  Molthua  have 
been  mostly  coses  of  i/nomlio  ^tnfhi, 
MalChna  has  been  supposed  to  be  re- 
fated  if  it  could  be  shown  that  in 
some  countries  or  ages  population  has 
been  nearly  stationary,  as  if  he  had 
asserted  that  population  always  in- 
creases in  a  given  ratio,  or  had  not 
expreaaly  declared  that  it  increBsen 
only  in  BO  far  as  it  is  not  restruned 
by  prudence  or  kept  down  by  poverty 
and  diaeose.  Or,  perhaps,  a  collection 
of  facts  is  produced  to  prove  that  in 
some  one  country  the  people  ore  better 
off  with  a  dense  population  than  they 
are  in  another  country  with  a  thin 
one,  or  that  the  people  have  become 
more  numerous  and  better  off  at  the 
same  time ;  as  if  the  assertion  were 
that  a  deuNepopulation  could  not  pOB- 
sibly  be  well  oS — as  if  it  were  not  part 
of  the  very  doctrine,  and  ossentiol  to 
it,  that  where  there  is  a  more  abun- 
dant production  there  maybe  a  greater 
population  without  any  increase  of 
poverty,  or  even  with  a  diminution 
of  it. 

The  favourite  argument  against  Bcr- 
keley's  theory  of  the  non-existence  of 
matter,  and  the  most  popularly  elTeo- 
tive,  next  to  a,  "grin"* — an  argu- 
ment, moreover,  which  is  not  confined 
to  "coxoombs."noc  to  men  like  Samuel 
Johnson,  whose  greatly  overrated  abi- 
lity certainly  did  not  lie  in  the  direc- 

*  "  And  iiaiicoinbs   vanquish  Bsrlulef 
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tion  of  metaphysical  speculation,  but 
is  the  stock  argument  of  the  Scotch 
school  of  metaphysicians — is  a  pal- 
pable ignoratio  denchi.  The  argu- 
ment is  perhaps  as  frequently  ex- 
pressed by  gesture  as  by  words,  and 
one  of  its  commonest  forms  consists 
in  knocking  a  stick  against  the  ground. 
This  short  and  easy  confutation  over- 
looks the  fact  that,  in  denying  mat- 
ter, Berkeley  did  not  deny  anything 
to  which  our  senses  bear  witness,  and 
therefore  cannot  be  answered  by  any 
appeal  to  them.  His  scepticism  re- 
lated to  the  supposed  substratum,  or 
hidden  cause  of  the  appearances  per- 
ceived by  our  senses,  the  evidence  of 
which,  whatever  may  be  thought  of 
its  conclusiveness,  is  certainly  not  the 
evidence  of  sense ;  and  it  will  always 
remain  a  signal  proof  of  the  want 
of  metaphysical  profundity  of  Reid, 
Stewart,  and,  I  am  sorry  to  add,  of 
Brown,  that  they  should  have  per- 
sisted in  asserting  that  Berkeley,  if 
he  believed  his  own  doctrine,  was 
bound  to  walk  into  the  kennel  or  run 


his  head  against  a  post.  As  if  per- 
sons who  do  not  recognise  an  occult 
cause  of  their  sensations  could  not 
possibly  believe  that  a  fixed  order 
subsists  among  the  sensations  them- 
selves. Such  a  want  of  comprehen- 
sion of  the  distinction  between  a  thing 
and  its  sensible  manifestation,  or,  in 
metaphysical  language,  between  the 
noumenon  and  the  phenomenon,  would 
be  impossible  to  even  the  dullest  dis- 
ciple of  Kant  or  Coleridge. 

It  would  be  easy  to  add  a  greater 
number  of  examples  of  this  fallacy, 
as  well  as  of  the  others  which  I  have 
attempted  to  characterise.  But  a 
more  copious  exemplification  does  not 
seem  to  be  necessary ;  and  the  intelli- 
gent reader  will  have  little  difficulty 
in  adding  to  the  catalogue  from  his 
own  reading  and  experience.  We 
shall  therefore  here  close  our  exposi- 
tion of  the  general  principles  of  logic, 
and  proceed  to  the  supplementary 
inquiry  which  is  necessary  to  com- 
plete our  design. 


BOOK  VI. 


ON  THE  LOGIC  OF  THE  MOEAL 

SCIENCES. 


"  Si  rhomme  peut  pr^ire,  avec  une  assurance  presque  enti^re,  les  pb^nom^nes  dont 
il  connalt  les  lois ;  si  lors  iii^me  qu'elles  lui  sont  inconnues,  il  peut,  d'apr^  I'exp^ri- 
ence,  pr^voir  avec  une  grande  probability  les  ^v^nemens  de  I'avenir ;  pourquoi  regar- 
dendt-on  comme  une  entreprise  chim^rique,  celle  de  tracer  avec  quelque  vraisemblance 
le  tableau  des  destinies  futures  de  Tesj^e  humaine,  d'apr^  les  r^ultats  de  son  his- 
toire?  Le  seul  fondement  de  croyance  dans  les  sciences  naturelles,  est  cette  id^, 
que  les  lois  g^n^rales,  connues  ou  ignor^es,  qui  r^glent  les  ph^nom^nes  de  I'univers, 
sont  n^cessaires  et  constant€» ;  et  par  quelle  raison  ce  principe  serait-il  moins  vrai 
pour  le  d^veloppcmeut  des  faculty  intellectuelles  et  morales  de  Thomme,  que  pour 
les  autres  operations  de  la  nature?  Enfin,  puisque  des  opinions  fornixes  d'aprte Tex- 
p^rience  .  .  .  sont  la  seule  rfegle  de  la  conduite  des  hommes  les  plus  sages,  pourquoi 
interdirait-on  au  philosophy  d  appuyer  see  conjectures  sur  cette  mdme  oase,  pounru 
qu'il  ne  leur  attribue  pas  une  certitude  sup^rieure  k  celle  qui  peut  maltre  du  nombre, 
de  la  Constance,  de  I'exactitude  des  observations?" — Condorcet,  EsquUu  d'un  Tableau 
HUtorique  des  Progrh  de  V Esprit  Humaiiu 


CHAPTER  I. 

INTRODUCTORY  REMARKS. 

§  I.  Principles  of  Evidence  and 
Theories  of  Method  are  not  to  be 
constructed  A  priori.  The  laws  of 
our  rational  faculty,  like  those  of 
every  other  natural  agency,  are  only 
learnt  by  seeing  the  agent  at  work. 
The  earlier  achievements  of  science 
were  made  without  the  conscious  ob- 
servance of  any  Scientific  Method ; 
and  we  should  never  have  known  by 
what  process  truth  is  to  be  ascertained 
if  we  had  hot  previously  ascertained 
many  truths.  But  it  was  only  the 
easier  problems  which  could  be  thus 
resolved :  natural  sagacity,  when  it 
tried  its  strength  against  the  more 
difficult  ones,  either  failed  altogether, 
or  if  it  succeeded  here  and  there  in 
obtaining  a  solution,  had  no  sure 
means  of  convincing  others  that  its 


solution  was  correct.  In  scientific 
investigation,  as  in  all  other  works  of 
human  skill,  the  way  of  obtaining  the 
end  is  seen  as  it  were  instinctively  by 
superior  minds  in  some  comparatively 
simple  case,  and  is  then,  by  judicious 
generalisation,  adapted  to  the  variety 
of  complex  cases.  We  learn  to  do 
a  thing  in  difficult  circiunstances  by 
attending  to  the  manner  in  which 
we  have  spontaneously  done  the  same 
thing  in  easier  ones. 

This  truth  is  exemplified  by  the 
history  of  the  various  branches  of 
knowledge  which  have  successively, 
in  the  ascending  order  of  their  com- 
plication, assumed  the  character  of 
sciences ;  and  will  doubtless  receive 
fresh  confirmation  from  those  of  which 
the  final  scientific  constitution  is  yet 
to  come,  and  which  are  still  aban- 
doned to  the  uncertainties  of  vague 
and    popular    discussion.     Although 
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several  other  nclencefi  have  emerged 
from  this  state  at   a,   comparatively 

eacept  those  which  relate  to  man 
hlmielf,  the  most  complex  and  moat 
difficult  subject  of  study  on  which 
the  human  mind  can  be  engaged. 

CoDcemiiig  the  physical  nature  of 
man  as  an  organised  being, — though 
there  ia  Btill  much  micertaiuty  mid 
much  controversy,  whicli  i?aD  only  bo 
tcnniUBted  by  the  general  acknow- 
ledgment and  employment  of  stricter 
rules  of  inductian  than  are  commonly 
recognised, — there  ia,  however,  a  con- 
siderable body  oF  tniths  which  all 
nho  have  attended  to  the  subject 
consider  to  be  fully  eBtablish«d  ;  nor 
ia  there  now  any  radical  imperf eotion 
ID  the  method  observed  in  thid  de- 
partment of  science  by  its  most  die- 
tinguiahed  modem  teoaheia.  Uiit  the 
laws  of  Mind,  and.  In  even  a  greatur 
degree,  those  of  Society,  are  so  far 
frnm  having  attuned  a  aimilu'  state 
of  even  partial  recognition,  that  it  is 
still  a  controversy  whether  they  nre 
capable  of  becoming  subjects  of  iicience 
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Here,  therefore,  if  any  wliere,  the  prin- 
ciples laid  down  in  the  preceding  Books 
may  be  expected  to  be  uBefu!. 

If,  on  matters  bo  much  the  moat 
important  with  nhich  human  Intel- 
lect con  occupy  itself,  a  more  general 
agreement  is  ever  to  exist  among 
thinkers ;  if  what  haa  been  pronounced 
"  the  proper  Btudy  of  mankind  "  is  not 
destined  to  remain  the  only  subject 
whioh  Philosophy  cannot  succeed  in 
rt^Dcning  from  l^piriciam  ;  the  same 
pmcesi  through  which  the  laws  of 
many  simpler  phenomena  have  by 
(■eneral  acknowledgment  been  placed 
beyond  dispute  must  be  consciously 
and  deliberately  applied  to  those  more 
difficult  inquiries.  If  tliere  are  some 
subjects  on  which  tlie  results  obtained 
have  finally  received  the  unanimi 
jiaaent  oE  all  who  have  attended 
tlie  proof,  and  olhera  on  which  nii 


kind  have  not  yet  been  equally  bdc- 
ceBsfuI ;  on  which  the  most  aagat^ous 
minds  liave  occupied  themselves  froia 
the  earliest  date,  and  have  never  auc- 
ceeded  io  establishing  any  consider- 
able body  of  truths,  Eo  as  to  be  beyond 
denial  or  doubt ;  it  ia  by  generaHsing 
the  metbodfi  successfully  followed  in 
the  former  inquiriea,  and  adapting 
them  to  the  latter,  that  ivo  may  hope 
to  reuors  this  Idot  on  the  (nee  of 
science.  The  remaining  chapten  are 
an  endeavour  to  facilitate  this  most 


g  t  In  attemptuig  this,  I  am  not 
unmindful  how  little  can  be  done 
towarda  it  in  a  mere  treatise  on  L^c, 
or  how  vague  and  unsatisfactory  all 
preoepta  of  Method  must  neceeaarily 
appear  when  not  practically  exempli- 
Hed  in  the  establishment  of  a  body  of 
doctrine.  Doubtless,  tlie  moat  eSec- 
tual  mode  of  showing  how  the  scienoes 
of  Ethics  and  Politics  may  La  cau' 
etruaifid  would  be  to  oonatniat  them : 
a  task  wbieb,  it  needs  Bcuvdv  be 
said,  I  am  not  about  to  imdemke. 
But  even  if  there  were  no  other  ex- 
amples, the  memorable  one  of  Bacon 
would  be  Buf£dent  to  demoostrate 
that  it  is  sometimos  both  possible  nod 
useful  to  point  out  the  way,  though 
without  being  oneself  prepared  to  ad- 
venture far  into  it.  And  if  mora  were 
to  be  attempted,  this  at  least  it  Dot  a 
proper  place  for  Oie  attempt. 

In  snbstanee,  whatever  can  be  dooo 
in  a  work  like  this  for  the  Logic  (if 
the  Moral  Sciences,  has  been  or  ought 
to  have  been  ocKomplished  in  the  five 
preceding  Books ;  to  wliich  the  present 
can  be  only  a  kind  of  euf^lement  or 
appendix,  since  the  methods  of  in- 
vestigation applicable  to  moral  W 
social  science  must  have  been  already 
described,  if  I  have  succeeded  in  enu- 
merating and  characttfrising  thou 
of  science  in  general.  It  remains, 
liott-ever,  to  examine  which  of  those 
methods  are  more  especially  suited  In 


culties  they  are  there  employed  ;  bow 
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far  the  unratiEfaotoiy  etate  of  tliose 
inqiiirieB  IB  owing  to  a,  yrong  uhoive 
of  methodi,  how  far  to  wivnt  of  gkill 
in  the  Application  o!  right  onee ;  and 
what  degree  of  iiltimnte  aiioBesa  may 
be  BttBined  or  hoped  foe  bj  a  betttr 
choioB  lutd  iniita  caiefoL  emplojioeiit 
of  logical  proceiuiGB  appropriate  to  the 
case.  In  other  wordB,  ivhatber  moral 
£oiHnc«  exist,  or  Dan  eiiat ;  to  what 
degree  of  perfection  they  ore  iiwxip- 
tibla  of  beiu((  carried  ;  and  by  what 
Hilection  or  ujaptatioo  of  the  icstboda 
lironglit  to  view  in  the  pceriouB  part 
nf  this  work  that  degree  uf  petf  ectioa 
it  attainable. 

At  the  threshold  of  this  inquiry  we 
ore  met  by  an  objection,  which,  if  not 
removed,  noold  bo  fatal  to  the  at- 
templi  to  treat  human  conduct  as  a 
^object  of  (oience.  Are  the  aetioiu 
vt  humao  beings,  like  all  other  na- 
ttiral  events,  lubject  (o  invariable 
laws  I  Doei  that  conitaucy  of  causa- 
tion, which  it  the  foundation  of  every 
HCientilio  theory  of  lucceasire  phe- 
nomena, really  obtain  among  thtna? 
Thli  is  often  denied ;  and,  for  the 
sake  of  syitematia  completeneeB,  if  not 
from  any  very  urgent  practical  neces- 
sity, the  question  should  receive  a 
deliberate  answer  in  this  place.  We 
shaU  devote  to  the  subject  a  chapter 


CHAPTER  II. 

or  IIBEBTV   AKD  KE0E3S1TV. 

S  I.  The  question  whether  the  law 
of  causality  agiplies  iu  the  same  utriot 
b^nse  to  nmuan  actions  as  to  othiu- 
plienomena,  is  the  celebrated  contro- 
versy concerning  the  freedom  of  the 
ivill,  whidi,  from  at  lewt  as  far  back 
OS  the  tinM  of  Pelagius,  has  divided 
botii  the  philosophical  and  the  reli- 
gious world.  The  affirmative  opinion 
is  commgoly  called  the  doctrine  of 
Necessity,  as  assrirting  human  voli- 
tions and  actions  to  be  neuesMry  and 
■    ivitable.     Tho  negative  inaintaii 
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determines  itself ;  that  oar  volitJona 
are  not,  properly  speaking,  the  effects  of 
ciiuies,  or  at  lea*t  have  no  oaiues  which 
they  uniformly  and  implicitly  obey. 

I  liave  already  made  it  sutSeiently 
apparent  that  the  former  of  these 
opinions  14  that  which  I  consider  the 
true  one  ;  but  the  misleading  terms 
in  which  it  is  oft«n  expressed,  and 
the  indistinct  maniter  in  which  it  is 
usually  apprehended,  have  both  ob- 
Etructed  1M  tecepCiou  and  perverted 
its  inSueneB  when  received.  The 
uifitaphysical  theory  o[  free-will,  as 
held  by  philneophers,  (for  the  practi- 
cal feeling  uf  it,  common  in  a  greater 
HI  loss  degree  tu  oil  niankind,  is  in  no 
way  inooDsistent  with  the  contrary 
theory,)  was  invented  because  the 
eupposed  alternative  of  admitting 
homan  actions  to  be  neaisary  was 
deemed  inconsistent  with  every  one's 
iiutinctiva  conBcicmmBis,  as  well  sa 
humiliating  to  the  pride,  and  even  de- 
grading to  the  moral  nature,  of  mau. 
Nur  do  I  deny  that  the  doctrine,  as 
BinnetiUBB  held,  is  open  to  these  im- 
putations i  fur  the  misapprehension 
in  whidi  I  shall  be  able  to  show  that 
they  originate  unfortunately  is  not 
conGned  to  tho  opponents  of  the  doc- 
trine, but  is  participated  in  by  many, 
perhaps  we  might  say  by  most,  of  its 
»uppiirten. 

g  2.  Correctly  conceived,  the  doc- 
trine called  Fhiloaophiool  Neceffiity 
is  simply  this !  tha^  given  tho  mo- 
tives which  are  present  to  an  indi- 
vidual's mind,  and  given  likewise  the 
character  and  disposition  of  the  indi- 
i-idual,  the  manner  in  which  be  wiU 
act  might  be  unerringly  inferred  ; 
that  if  we  knew  the  persua  thor- 
oughly, and  knew  all  the  induce- 
ments which  ace  acting  upon  him,  wa 
could  loretell  his  caudact  with  as 
much  certainty  as  we  can  predict  any 
physical  event,  This  proposition  I 
take  to  be  a  mere  interpretation  of 
univeisal  experience,  a  statement  in 
words  of  what  every  one  is  internally 
convinced  of.  No  one  who  believed 
that  he  knew  thoroughly  the  circumi 
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the  feeling  of  some 


nl  any  oubp,  and  the  ohanu:- 
o(  the  different  pcrBcmfl  concerned, 
Itato  to  foreteU  how  all  al 
them  would  act  Whatever  degree 
of  doubt  he  may  in  fact  feel  arises 
from  the  ancertainty 
really  knows  the  drci 
the  character  of  some  one  or  other  of 
the  permms,  with  the  dogrre  of  accu- 
racy required ;  but  by  no  means  from 
thinking  that  if  he  did  know  these 
thingn,  there  could  be  any  uncertainty 
what  the  cooduct  would  be.  Nor 
does  this  full  osaurance  confiict  ip 
the  amallBBt  degree  with  what  is 
called  our  feeling  of  freedonL  We 
do  not  feel  ouiBelves  the  less  free  be- 
cause tho*e  to  whom  wo  are  inti- 
mately known  are  weU  assured  bow 
~~    shall  will  to  act  in   a  particular 


'o  often, 
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it  OB  an  imputation.  The  religious 
metaphjsioinns  who  have  naserted 
the  freedom  of  the  will  have  always 
maintained  it  to  be  consistent  with 
divine  foreknowledge  of  our  actions  ; 
and  if  with  divine,  then  with  any 
other  foreknowledge.  We  may  be 
fR!e,  and  yet  another  may  have  rea- 
Bon  to  be  perfectly  certain  what  Use 
we  shall  make  of  our  freedom.  It  ia 
not,  therefore,  the  doctHaa  that  our 
volitions  and  actiona  are  invariable 
Gonserjuents  of  our  antecedent  states 
of  inind,  that  in  either  contradicted 
by  our  conHoiousness  or  felt  to  be  de- 
grading. 

But  the  doctrine  of  causation,  when 
considered  ns  obtaining  between  our 
volitions  and  their  anteoedeuts,  ia  al- 
most universally  conceived  as  involv- 
ing more  than  this.  Many  do  not 
believe,  and  very  few  practically  feel, 
that  there  is  nothing  in  causation  but 
invariable,  certain,  md  unconditional 
sequence.  There  are  few  to  whom 
mere  constancy  of  succession  appears 
a  sufficiently  stringent  bond  of   ---'-- 


for  s 
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more  Intimate 
peculiat  tie  nr 
mysterious  constrMnt  Giercised  by 
the  antecedent  over  the  consequent 
Now  this  it  is  which,  considered  as 
applying  to  the  human  will,  conflicts 
with  our  consciousneas  ifnd  revolts 
our  feelings.  We  are  cettiun  that, 
in  the  case  of  our  volitions,  there  is 
not  this  mysterious  constraint.  We 
know  that  we  are  not  compelled,  as 
by  a  magical  spell,  to  obey  any  parti- 
culai  motive.  We  feel  that  if  we 
wiaiied  to  prove  that  we  have  the 
power  of  resisting  the  motive,  we 
could  do  so,  (that  wish  being,  ft  needs 
scarcely  bo  observed,  a  netf  anttee- 
dciU ; )  and  it  would  be  humiliating 
to  our  pride,  and  (what  is  of  more 
importance)  paralysing  to  onr  deaira 
of  uxcelience,  if  we  thought  otlier- 
wise.  But  neither  is  any  such  myste- 
riouB  compnlaion  now  supposef^  by 
the  beat  philosophical  authorities,  to 
be  exercised  by  any  other  cause  over 
ita  effect.  Those  who  thinlc  thST 
causes  draw  their  effects  after  then 
by  amyatieal  tie  are  right  in  believing 
that  the  relation  between  volitiuns 
and  their  antecedents  is  of  another 
nature.  But  they  should  go  farther, 
and  admit  that  this  is  also  true  of  all 
other  effects  and  their  anteced«nt& 
If  such  a  tie  is  considered  to  be  m' 
volved  in  the  word  necessity,  the  doc- 
trine ia  not  true  of  human  actions; 
but  neither  is  it  then  true  of  inani- 
mate objects.  It  would  be  more  cor- 1 
rect  to  aay  that  matter  is  not  bound  I 
by  necessity,  than  that  mirid  is  so.  | 
That  the  free-will  metaphysioiaju^  I 
being  mostly  of  the  school  which  rejects 
Hume's  and  Brown's  analysis  of  Cause 
and  Effect,  should  miss  their  wi^  for 
want  of  the  light  which  that  ansiy- 
siE  affords,  cannot  surprise  UB.  Th0> 
wonder  is,  that  the  Neaeasitariani', 
who  usually  admit  that  pfailosophieal 
theory,  should  in  practice  equal^  lun 
night  of  it.  The  very  same  nuscoo- 
ceptioD  of  the  doctrine  colled  Fhtlo- 
Bophicol  Necessity  which  pmvtntB  th# 
opposite  party  from  recoguilJDg  its 
truth,  I  believe  to  e.tinL  iniut  -ir  k*i 


cibaoBrely  in  the  minds  of  moat  tieeea- 
Bitarians,  however  they  may  in  words 
disavow  it.  1  am  much  miataken  if 
they  habitually  fael  that  the  neeesBity 
/whioh  tbey  recognise  in  actions  is  but 
I  uniformity  of  order,  and  capability  u[ 
I  being  predM^ted.  Tliey  have  a  feeling 
an  if  there  were  at  bottom  a  atronger 
tie  between  the  Tolitiuns  and  their 
causes  :  as  if,  when  they  asserted  that 
the  will  is  governed  by  the  balance  of 
niotivea,  they  meant  Bomething  more 
cogent  than  if  they  hml  only  said,  that 
whoever  knew  the  motives,  and  our 
haUtnal  ■ueceptibilitieB  to  tlieui,  could 
predict  how  we  should  wDl  to  act. 
They  commit,  in  opposition  to  their 
owu  scioDtitio  syMteni^  the  veiy  same 
imstahe  whicb  their  adversaries  com- 
mit in  obedience  to  theira  ;  and  in- 
coDBequence  do  really  in  some  in- 
KtauccB  suffer  th'ue  depressing  codho- 
quenees  which  their  opponent  erro- 
ceoualy  impute  to  the  doctrine  itself. 

I  %2-  I  am  inclined  to  think  that  this 
1  error  is  almost  wholly  an  effect  of  the 
I  aaBoei&tioiis  with  a  word,  and  that 
1  It  would  be  prevented  by  forbearing 
I  to  employ,  for  the  espreaaion  of  the 
I  nimple  fact  of  caneation,  no  extremely 
I  inapproprinta  a  term  aa  NeccHxity. 
'  That  word,  in  its  other  acceptatioos, 

rormity  of  SEnjuencfl'  it  fmpliea  lire- 
KIstlbleneBB.  Applied  to  the  will,  it~ 
only  means  that  the  given  canse  will 
be  followed  by  the  effect,  subject  to 
all  posuibilities  of  counteraction  by 

stands  for  the  operation  of  those  cftiwee 
eicluaively,  which  are  supposed  t«o 
powerful  to  be  onunteracted  at  all. 
"nVhen  we  say  that  all  human  actions 
Itake  place  of  necessity,  we  only  mean 
Ithat  they  will  certwnly  happen  if  no- 
thing prevents  : — when  we  say  that 
dying  of  want,  to  thoae  who  cannot  get 
food,  is  a  necesaity,  we  mean  that  it 
will  certainly  happen,  whatevermay  be 
prevent  \C  The  application  of 
le  term  to  the  agendes  on  which 
actiona  depend  as  is  used  toei- 
those  agencies  of  nature  which 


videath 


are  really  unoontrollable,  cannot  fail, 
when  habitual,  to  oreate  a  feeling  of 
uncontrollablenesB  in  the  former  also. 
Thia,  however,  is  a  mere  illusion. 
There  are  phyaical  sequences  which 
we  call  necesBacy,  aa  death  foe  want 
of  food  or  air ;  there  are  others  which, 
though  as  much  cases  of  causation  aa 
the  former,  ar«  not  said  to  be  neoes- 
eary,  as  death  from  poison,  which  mi 
antidote,  or  the  uae  of  the  stomach;^ 
pump,  will  Bomeljmea  avert.  It 
apt  to  be  forgotten  by  people's  fee 
ings,  even  if  remembered  by  their  ui 
deretandings,  that  human  actions  ai 
in  this  laet  predicament  i  they  ai 
never  (except  in  some  cases  of  mania)  I 
ruled  by  auy  one  motive  with  such  I 
absolute  sway  that  there  is  no 
for  the  influence  of  any  other.  The  I 
cauaes,  therefore,  on  which  action  de- 
Henda  are  never  luicontrollable,  and 
effect  ia  only  neooBaaiy  pro- 
;  the  causes  tending  to  pro- 
duce it  are  not  controlled.  That  what' 
ever  happens  could  not  have  happened 
otherwise  unless  something  hod  taken 
place  which  was  capable  of  preventing 
it,  no  one  surelyneeds  hesitate  to  admit 
But  to  coll  thia  by  the  name  necessity 
is  to  use  the  term  in  a  sense  eo  different 
from  ita  primitive  and  familiar  mean- 
ing, from  that  which  it  bears  iq  tbe 

abnoat  to  a  play  upon  words.  The  os- 
sociationa  derived  from  tbe  ordinary 
sense  of  the  term  will  adhere  to  it  in 
spite  of  all  we  can  do ;  and  though 
the  dorfritie  cLJiee^^,  bs  stSed 
by  moat  wito  hoid  i^  is  very  remoto 
from  fatsJiam,  i^  i«  probable  that  most 
Necesaitarians  are  FntnllEtH,  more  or 
less,  in  their  feelings. 

A  Fatalist  believea,  or  half  believes, 
(for  nob.«ly  ia  a  coiuistent  Fatalist.) 
not  only  that  whatever  la  about  to 
hi^pen  will  bo  the  infallible  result  at 
the  caiisea  whioh  produce  it,  (which  is 
the  true  Necessitarian  doctrine,)  but, 
moreover,  that  there  is  no  use  in 
struggling  against  it ;  that  it  will 
happen  however  we  may  ittrive  to 
prevent  It  Now,  a  NecessitArlnii, 
believing  thai  our  actions  follow  frutu 
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J  nnr  ehiinctera,  and  tbat  oiir  clianie- 
tera  follow  from  our  cirganiBation,  our 
education,  and  our  clrcumBtiuiceR,  ia 
apt  to  be,  vith  more  or  ten  ot  cun- 
Bciansneu  an  bis  part,  a  Fatalist  a«  to 
his  own  actinns,  and  to  believe  that 
his  nature  ii  suuh,  or  that  hia  edu- 
cation and  airGuniatanceB  have  so 
montded  his  oharacttr,  tliat  Dothfng 
<!Aii  now  prevent  him  from  feeling 
and  noting  In  a  particular  way,  or  at 
least  that  no  effort  of  his  own  can 
hinder  it.  In  the  words  of  the  sect 
wliioh  in  our  own  day  has  most  per- 
seveiingl;  inculcated  and  moat  per- 
veraely  miiunderstood  this  great  doo- 
trine,  his  character  is  formed /or  him, 
and  not  by  him;  therefore  his  wi«1iiug 
that  it  had  baen  formed  differently  is 
of  DO  UBS  ;  ho  has  no  power  to  alter 
ft  But  thia  ia  a  grand  error.  Ho 
has,  to  a  certain  extent,  n  power  to 
altur  his  character.  Its  being,  in  the 
ultimate  resort,  formed  for  him,  is 
not  ineonaistent   with  ita  being,  in 

Iiart,  formed  bg  him  aa  one  of  the 
ntcrmediate  agents.  Hia  character 
is  formed  by  his  circwnatftncea,  {in- 
clnding*  among  these  hia  [>articu!ar 
orj{aniaat!on,f  bat  hia  own  desire  to 
mould  it  in  a  particular  waj  ia  one 
of  those  circumstances,  and  by  no 
meatifl  one  of  the  least  influontioL 
I  We  cannot,  indeed,  directly  will  to 
1  be  different  from  what  wa  are  ;  but 
I  neither  did  thoae  who  ars  supposed 
I  to  have  formed  our  charactera  directly 
'  will  that  we  should  be  what  ve  are. 
I  Their  will  had  no  direct  power  eioept 
over  their  own  actions.  They  made 
us  what  they  did  make  ua  by  willing, 
not  the  end,  but  the  requisite  means; 
and  we,  when  our  habits  are  not  too 
inveterate,  can,  by  siiiiilarly  willing 
the  requiaite  means,  make  ouraelvea 
different.  If  they  uuuld  place  us 
under  the  inHuenoe  of  certain  clr- 
cumstancea,  wa  in  like  manner  can 
place  ouraelvea  under  the  influence  of 
other  eiroumstanees.  We  are  exactly 
OS  capoble  of  making  our  own  char- 
acter, if  .ire  wiU,  as  others  are  of 
making  it  for  us. 

Yes,   (answers  the  Owenite,)  but 


these  words,  "if  wb  will,"  snrtsndtr 


tlie    wholt 


!     WUI     I 


alter  our  own  character  h  „ 
not  by  any  efforts  of  ours,  but  by  cir- 
cumstances which  we  cannot  help ; 
it  comes  to  us  either  from  external 
causes  or  not  at  alL  Most  tma :  if 
the  OWE3iita  stops  here,  ha  ia  !■  a 
position  from  whidi  nothing  can  ex- 
pel him.  Our  character  la  formed  by 
US  as  welt  aa  for  m  ■  but  tba  wiili 
which  induces  us  to  attempt  to  form 
it  ia  formed  for  u« ;  and  huwT  Not. 
in  general,  by  niir  organisation,  nor  j 
wholly  by  our  education,  Imt  by  onrf 
experience- — elperienee  of  the  punfut  f 
ciinsequenoeB  of  the  cboraoter  we  pre-  j 
vioualy  hod,  or  by  some  strong  feeling 
i>(  admiration  or  aspiration  accident- 
ally aroused.  But  to  think  that  We 
have  no  power  of  altering  our  ohar- 
aoter,  and  to  think  that  we  ahull  not 
nsD  our  power  Unless  we  desire  to  uae 
it,  are  verydifferent  things,  and  hnvo 
a  very  iliiferent  effect  on  the  miniL 
A  person  who  does  nut  wish  to  alter 
his  oharocter  cannot  be  the  person 
who  is  supposed  to  feal  dlBcoamged 
or  paralysed  by  thinking  biioself  un- 
able to  do  it.  The  dapressiug  effect 
of  the  Fatalist  dnotrine  can  only  bs 
felt  where  thera  u  a  wish  to  do  what  j 
that  doctrine  represents  as  imp(»sible. 
It  is  of  no  conaeqnence  what  wa  thi&lc 
forma  our  character,  when  we  have 
no  deaire  of  our  own  abont  forming 
it,  but  it  is  of  great  eonseqoenoB  that 
we  should  not  be  prevented  from 
forming  auch  a  desire  by  thinking 
the  attainment  improetlcable,  and 
that  if  we  have  the  desire  wo  ahonld 
know  that  the  work  ia  not  so  irre- 
vocably done  as  to  be  incapaUe  ol 
being  altered.  - 

And,  indeed,  if  we  oxAlutue  dowlyi 
we  shall  find  that  this  feeling,  of  our 
being  able  U>  modify  our  own  ohu- 
acter  •/  uv  uiih,  ia  itself  the  feeliXjj 
of  moral  freedom  which  wa  are  oon- 
Gciona  of.  A  person  feels  morally 
free  who  feels  that  liia  hablta  or  hu 
temptAtioiui  are  not  liis  maiters,  but 
he  thoira ;  who  even  in  yielding  to 
thecn  knows  th.^t  he  iMuid  resist ;  thai 
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were  he  desirous  of  altogether  throw- 
ing them  oflF,  there  Would  not  be  re- 
quired for  that  purpose  a  stronger 
desire  than  he  knows  himself  to  be 
capable  of  feeling.  It  is  of  course 
necessary,  to  render  our  consciousness 
of  freedom  complete,  that  we  should 
have  succeeded  in  making  our  char- 
acter all  we  have  hitherto  attempted 
to  make  it ;  for  if  we  have  wished 
and  not  attained,  we  have,  to  that 
extent,  not  power  over  our  own  char- 
acter—we are  not  free.  Or  at  least, 
we  must  feel  that  our  wish,  if  not 
strong  enough  to  alter  our  character, 
is  strong  enough  to  conquer  our  char- 
acter when  the  two  are  brought  into 
conflict  in  any  particular  case  of  con- 
I  duct.  And  hence  it  is  said  with  truth, 
that  none  but  a  person  of  confirmed 
[virtue  is  completely  free. 

The  application  of  so  improper  a 
term  as  Necessity  to  the  doctrine  of 
cause  and  effect  in  the  matter  of 
human  character  seems  to  me  one 
of  the  most  signal  instances  in  philo- 
sophy of  the  abuse  of  terms,  and  its 
practical  consequences  one  of  the 
most  striking  examples  of  the  power 
of  language  over  our  associations. 
The  subject  will  never  be  generally 
understood  until  that  objectionable 
term  is  dropped.  The  free-will  doc- 
trine, by  keeping  in  view  precisely 
that  portion  of  the  truth  which  the 
word  Necessity  puts  out  of  sight, 
namely,  the  power  of  the  mind  to 
co-operate  in  the  formation  of  its  own 
character,  has  given  to  its  adherents 
a  practical  f  eelmg  much  nearer  to  the 
truth  than  has  generally  (I  believe) 
existed  in  the  minds  of  Necessitarians. 
The  latter  may  have  had  a  stronger 
sense  of  the  importance  of  what  human 
beings  can  do  to  shape  the  characters 
of  one  another ;  but  the  free-will  doc- 
trine has,  I  believe,  fostered  in  its 
supporters  a  much  stronger  spirit  of 
self-ctdture. 

§  4.  There  is  still  one  fact  which 
requires  to  be  noticed  (in  addition  to 
the  existence  of  a  power  of  self-forma- 
tion) before  the  doctrine  of  the  causa- 


tion of  human  actions  can  be  freed 
from  the  confusion  and  misapprehen- 
sions which  surround  it  in  many 
minds.  When  the  will  is  said  to  be 
determineHTiyinotives,  a  motn'e* 'does' 
riot  mean  always,  or  solely,  the  anti- 
cipation of  a  pleasure  or  of  a  pain. 
I  shall  not  here  inquire  whether  it  be 
true  that,  in  the  commencement,  all 
our  voluntary  actions  are  mere  means 
consciously  employed  to  obtain  some 
pleasure  or  avoid  some  pain.  It  is  I 
at  least  certain  that  we  gradually, 
through  the  Influence  of  *asBociatton7 
come  to  desire  the  means  withc^ut 
thinking  of  the  end  ;  the  action  itself 
becomes  an  objeci  ot  cie8ire7"ari'3ns 
perfoftned  witho'iil  i;eference  to  any. 
motive  beyond  itself.  Thus  far,  it 
iiiay  still  be  objected,  that  the  action 
having  through  association  become 
pleasurable,  we  are,  as  much  as  be- 
fore, moved  to  act  by  the  anticipa- 
tion of  a  pleasure,  namely,  the  pleasure 
of  the  action  itself.  But  granting 
this,  the  matter  does  not  end  here. 
As  we  proceed  in  the  formation  of 
habits,  and  become  accustomed  to 
will  a  particular  act  or  a  particular 
course  of  conduct  because  it  is  pleasur- 
able, we  at  last  continue  to  will  it 
ivithout  any 'reference  to  its  being 
pleasurable.  Although,  from  some 
change  in  us  or  in  our  circumstances, 
we  have  ceased  to  find  any  pleasure 
in  the  action,  or  perhaps  to  anticipate 
any  pleasure  as  the  consequence  of  it, 
we  still  continue  to  desire  the  action, 
and  consequently  to  do  it.  In  this 
manner  it  is  that  habits  of  IrartfuT' 
excess'  contintfe'Cd  Be  pr$ict33C<3raL. 
^ough  they  have  ceased  to  be  plea- 
'surable ;  and  in  this  manner  also  it 
IS  that  the  habit  of  willing  to  per- 
severe in  the  course  which  he  has 
chosen  does  not  desert  the  moral 
hero,  even  when  the  reward,  however 
real,  which  he  doubtless  receives  from 
the  Consciousness  of  well-doing,  is 
anything  but  an  equivalent  for  the 
sufferings  he  undergoes  or  the  wishes 
which  he  may  have  to  renounce. 

A  habit  of  willing   is   commonly 
called  a  purpose ;    Aiid  among  "TKq 


r 


552 


IA)GIC  OF  THE  MORAL  SCIENCES. 

and  qE  ^thi 


(yil«eH  of  our  volitioiiB,  and  Qi  _the^ 

Bereckoned  not  only  Iitiuga  nnJaver- , 
iHuiUi  Hit  algu  piirpogei.  ft  U  only 
wtien  our  pnrpusoB  hnve  become  inde- 
peodeot  uf  the  fEelinga  of  pua  or 
pleasure  Crom  wbicb  they  origiiially 
took  thcii  rise  that  we  ue  said  to 
hltve  a  oonfinDed  charactor.  "  A  uhar- 
Boter,''  aaya  Novalis,  "  is  a  completely 
fnhiimed  will ;  "  and  the  wili,  once 
IHI  faabiooed,  may  be  steady  aod  cun- 
Ktant,  when  the  paaaive  aioceptibili- 
tiea  1^  pleamre  and  pun  are  greatly 
weakened  or  materially  cbanged- 

With  the  ooirectiuDH  and  expUna^ 
tions  now  given,  the  doctrine  of  the 
causation  of  our  volitioni  bymotivea, 
and  of  raotivea  by  the  desirable  ob- 
JMts  otlered  to  ub,  combined  with  our 
particular  Busoeptibilities  oE  desiro. 
may  be  conndereil,  1  hope,  as  ButB- 
cieotly  oatabliahed  for  the  purposes  of 
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lea«t  it  ia  implied  in  many  comtuou 
modes  of  speech,  that  the  thoughts, 
leulings,  and  aotiona  of  sentient  beings 
are  not  a  subject  of  scieuce,  in 
same  strict  seose  in  which  this  is 
uf theobjectaof outwardnatnre.  This 
notion  seems  to  involve  some  oonfu- 
nion  of  ideoB,  whioh  it  is  necessaiy  to 
begin  by  clearing  up. 

Any  facts  are  fitted,  in  themselves, 
to  be  a  subject  of  science,  which  fol- 
low one  another  according  to  conntant 
laws  I  although  those  laws  may  not 
bavo  been  disooTered,  nor  even  be 
discoverable  by  our  existing  resource?. 
Take,  for  instance,  the  most  familiar 
olasB  of  meteorological  phenomena, 
those  of  rain  and  sunshine.   Scientilic 


Bupplomentary  i 


lonts  sod    eipluutiond, 
I  thDieinlhe  text  will  bo 


inquiry   has   not   yet  sticce)«ded    in 

ascsrtaining  the  order  of  antecedonw 
>ng  these  pheno- 


withct 


90  as  to  be  able 
of  the  earth,  to  predict  them 

irtainty  or  even  with  any  high 
of  probability.  Yet  no  one 
doubts  that  the  phenomena  dq)end 
lawB,  and  that  CheBs  must  be  deri- 
vative laws  lesuUiug  from  known 
Dltimate  laws,  tboise  oE  heat,  elec- 
tricity, vaporiBation,  and  elastic  fluids. 
Nor  can  it  be  doubted  that  if  we  were 
acquainted  with  ull  the  antecedent 
circnm  stances,  we  could,  even  Eruut 
those  more  general  laws,  prediot  (sav- 
ing diffiuulties  of  calculation)  the  slate 
of  the  iieather  at  any  future  time. 
Meteorology,  therefore,  not  only  has 
in  itself  every  UBtuml  requifiite  for 
being,  but  actiudly  is,  a  science; 
though,  from  the  difficulty  of  observ- 
ing the  facts  on  which  the  phenomena 
depend,  (a  diifioulty  iaheretkt  in  the 
peculiar  niiture  of  those  phenomena,) 
the  scieiice  IS  extremely  imperfect ; 
and  were  It  perfect,  might  probably 
be  of  little  avail  in  practice,  since  thu 
data  requisite  for  applying  its  piin- 
uiples  to  particular  instances  would 
rarely  be  procurable. 

A  case  may  be  conceived  of  an 
intermediate  character  between  the 
[lerfection  of  science  and  this  ita  ex- 
treme imperfection.  It  may  happen 
that  the  greater  causes,  those  on 
which  the  principal  part  of  the  pheno- 
mena  depends,  are  within  the  reach 
of  observation  and  measurement  i  bo 
that  if  no  other  causes  interveural,  a 
oumplete  explanation  could  be  given 
not  only  of  the  phenomenon  in  gene- 
ral, but  of  all  the  variations  and 
modificatioDS  whicli  it  admits  <>f. 
But  inasmuch  as  other,  perhaps  many 
other  causoa,  separately  insignificaat 
in  their  effecta,  co-operate  or  conflict 
in  many  or  in  all  cases  with  lbas« 
greater  cauBCB,  the  effect,  acoardingl]r> 
presents  more  or  less  of  abarrotioa 
from  what  would  be  produoed  by  tb« 
greater  caiisei  alone.     Now  if  tfaeas 
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to  Hcciirnto  ohnervAtion,  the  principal 
luasB  of  the  effect  may  still,  aa  before, 
be  accounted  for,  and  even  prtdicted ; 
bot  there  will  be  varia^onB  and  modi- 
fiaatious  which  we  ahaSl  not  be  com- 
petent to  explaiD  thoroughly,  and  our 
predictioQB  will  not  be  fulRlled  accur- 
ately, but  only  approximntely. 

It  a  thus,  for  example,  with  the 
theory  of  the  tidoB,  No  one  doubt* 
that  TIdology  (aa  Dr.  Whewell  pro- 
poses to  call  it)  is  really  a  Bcieuce. 
A«  much  of  thephenomBnaoiJ  dependa 
on  the  Bttraotioa  nf  the  Bun  and  moon 
is  completely  iioderstood,  iind  may  in 
nny,  even  unknown,  part  of  the  earth's 
Hiirfoce  he  foretold  with  certainty ; 
and  the  far  greater  part  of  the  pheno- 
mena depends  on  those  causes.  But 
circumstances  of  a  local  or  casual 
niituie,  audi  as  the  coDJiguration  i>[ 
the  bottom  of  the  ocean,  the  degree 
of  Mnfinement  from  shores,  the  direc- 
tion of  the  wind,  kc,  inttuence  in 
many  or  in  all  places  the  height  and 
time  of  the  tide ;  and  a  portion  of 
theee  uircumstauces  being  either  not 
nccnrately  knowable,  nut  precisely 
measumbl^  or  dot  capable  of  beinjf 
certainly  foreBeen,  the  tide  in  known 
places  commonly  Taries  from  the  cal- 
culated result  of  general  principles  by 
some  difference  that  we  cannot  ex- 
plain, and  ill  unknown  ones  may  vary 
from  it  by  a  difference  that  we  are 
not  able  to  foresee  or  conjeeture. 
NevcrthctesB,  not  only  is  it  certain 
that  these  variations  depend  on  causes, 
and  follow  their  causes  by  laws  of 
unerring  uniformity  ;  not  only,  there- 
fore, is  tidology  a  science,  like  meteo- 
rology, but  it  is  what,  hitherto  at 
least,  meteorology  is  not,  a  science 
largely  available  in  practice.  Gene- 
ral laws  may  be  laid  down  respecting 
the  tides  i  predictions  may  be  founded 
on  those  laws,  and  the  result  will  in 
the  main,  though  often  not  with  com- 
plete accuracy,  correspoDd  to  the  pre- 

Aiid  this  is  what  is  or  ought  to  be 
jneant  by  those  who  speak  of  sciences 


being  an  exact  science.  It  could  not 
become  exsct  until  not  only  the  gene- 
ral course  of  the  planetary  motions,  but 
the  perturbations  also,  were  accounted 
for,  and  referred  to  their  causes. 
It  has  become  on  exact  scienoe. 
becanse  its  phenomena  have  been 
brought  under  laws  comprehending 
the  whole  of  the  causes  by  which  the 
phenomena  are  influenced,  whether 
m  a  great  or  only  in  a  trifling  degree, 
whether  in  all  or  only  in  some  cases, 
and  assigning  to  each  of  those  causeu 
the  share  uE  eSectwhich  really  belongs 
to  it.  But  in  the  theory  of  the  tides, 
the  only  laws  as  yet  accurately  ascer- 
tained are  those  of  the  causes  which 
affect  the  phenomenon  in  all  cases, 
and  in  a  considerable  degree ;  while 
others  whicli  affect  it  in  some  cases 
only,  or,  if  in  all,  only  in  n  slight 
degree,  have  not  been  sufficiently 
ascertained  and  studied  to  enable  us 
to  lay  down  their  laws,  still  less  to 
deduce  the  completed  law  of  the 
phenomenon,  by  compounding  the 
effects  of  the  greater  with  those  of 
the  minor  canses.  Tidology,  there- 
tore,  is  not  yet  an  exact  science  ;  not 
from  any  inherent  incapacity  of  being 
so,  but  from  the  diflioalty  of  ascer- 
taining with  complete  precision  the 
real  derivative  uniformities.  By  com- 
bining, however,  the  exact  laws  of  the 
greater  causes,  and  of  such  of  the 
minor  ones  as  are  sufficiently  known, 
with  such  empirical  laws  or  such 
(^proximate  generalisations  nopeot- 
ing  the  miscellaneous  varintiona  aa 
can  be  obtained  by  specific  observa- 
tion, we  can  lay  down  general  pro- 
positions which  will  be  true  in  the 
main,  and  on  which,  witll  allowance 
for  the  degree  of  their  probable  in- 
aecurooy,  we  may  safvly  ground  our 
expectations  and  our  conduct. 

g  X.  The  science  of  human  nature 
is  of  this  description.  It  falls  far 
short  of  the  standard  of  exactness 
now  realised  in  Astronomy  [  but 
there  is  no  reason  that  it  should  not 
be  as  much  a  science  as  Tidology  is, 
or  as  Astronomy  was  when  its  calcula- 
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lliwa  hnd  only  mtwtfM^d  the  mMn 
pheninnena,  but  not  tha  pcrturbntions. 
The  phenomena  with  which  this 
BciBnae  is  convemuit  *  bein)f  the 
thoughts,  (eelingg,  and  nutlona  of 
human  beingis  it  would  hare  at- 
tained the  ideal  perfection  of  » 
sdenee  If  it  enabled  ne  to  foretell 
haw  an  individual  would  think,  foel, 
or  ad  throughout  life,  with  the  sams 
ecrtulnty  with  which  lutronoiny  en- 
abiea  lis  to  predict  the  places  and  the 
occultatiouB  of  the  heavenly  Ixidles. 
It  needs  scarcely  be  stated  that  no- 
thing approaching  to  this  can  be  done. 
■'The  M^ouB  of  Individuals  could  not 
be  predicted  with  ioientifio  accnmcy, 
were  it  only  becauee  we  oannofc  fore- 
Bee  the  whole  of  the  oirotiniBtanoes  in 
which  those  individimla  will  bo  placed. 
Bnt  further,  even  in  any  given  combi- 
nation of  (present)  circumntanceB,  no 
Biaerfeion,  which  Is  both  precise  and 
Tiniversally  trae,  can  be  made  reapect- 
ing  the  manner  in  which  human  beiugB 
will  think,  foel,  or  act  This  is  not, 
howorer,  because  every  person's  modes 
of  thinking,  feeling,  and  acting  do 
not  depend  on  canaea ;  niiT  Can  we 
doubt  that  if,  in  the  case  of  any  indi- 
vidual, our  data  could  be  complete, 
we  even  now  know  enmigh  of  the  ulti- 
mate laws  by  ivhich  mental  pheno- 
mena are  determined  to  enable  lis  In 
many  caaea  to  predict,  with  tolerable 
CBitainty,  what,  in  the  greater  numbf" 
of  suppoEsbh         '■     "'         '  "' 

'  '     conduct    OP   aenti 

V  actions  of  human  beings  are  r 
the  result  of  their  present 
stances,  but  the  joint  result  of  those 
circnmstanceB  and  of  the  characters 
of  the  individuals ;  and  the  agencies 
which  determine  human  character  are 
FO  numerous  and  diversified,  (nothing 
which  hus  happened  to  the  peiBOn 
throughout  life  being  without  its  por. 
tion  S  influence,}  that  In  the  aggre- 
gate they  are  never  in  any  two  oaaes 
esactly  similar.  Hence,  even  it  our 
Brfmce  of  human  nature  were  theore- 
tically perfect,  that  is,  if  we  could 
cnlculnte  any  character  as  ~ "  ""      ' 


oulate  the  otblt  o(  any  pUnet,  fmn 

ilatn!  still,  as  the  d^M  are 
'  all  given,  nor  ever  pteoiaeiy 
alike  in  different  coses,  wa  conM 
□either  make  positive  pmlictions,  nor 
lay  down  nnlvcrsal  pFt-poHitions. 

laasranch,  however,  as  many  of 
those  effects  which  it  ia  of  moat  Im- 
portance to  render  amenable  to  ho- 
man  foresight  and  control  are  deter- 
minedi  like  the  tides,  in  on  fncompor- 
ably  greater  degree  by  general  caases; 
than  by  all  partial  caus^  taken  to- 
gether; depending  In  the  ra^  ml 
those  circumstances  and  qn^tlM 
which  are  common  to  all  flianldnd, 
I  least  to  large  bodies  of  tham, 
only  on  a  amaU  degree  on  the 
idlosyncTBsies  of  organiautiun  or  the 
peculiar  history  of  individuals  ■  it  is 
evidently  poasible,  with  regard  to  all 
auch  effects,  to  moke  predictions 
which  will  olmnit  always  be  veriHed, 
and  general  propositlnni)  which  are  i 
almost  always  tree.  And  wheneMF 
it  is  sufficient  to  know  how  the  great 
majority  of  the  human  rase,  or  of 
some  nation  or  clnsB  of  persona,  will 
think,  feet,  and  act,  these  proposttlons 
;Lre  equivalent  to  Universal  onea.  Tar 
the  purpiBes  of  political  And  aodsl 
science  this  ii  sufPcient.    As  wa  fts- 


for  most  practical  purposes  equiva- 
lent to  an  exact  one ;  that  whidi  to.i 
only  probable  when  asserted  of  Indi- 
vidual human  beings  indiecrimtnately 
selected,  being  Certain  when  affirmed 
of  the  cbaracter  and  oollectlve  oondDCt 
of  masses. 

It  ia  no  disparagement,  therefore, 
lo  the  seienee  of  Human  NatUra  that 
those  of  its  general  prnpoaitions  which 
descend  suffldentty  into  detui  to  < 
as  a  foundation  for  predicting  pi 
menA  in  the  concrete  are  for  Uie 
part  only  approximately  true.  But  iu 
order  to  give  a  genuinely  aaKmtiH 
character  to  the  study,  it  ia  Indlspei 
sable  that  these  approximate  gmm 
lisations,  wliich  in  thentaelvea  wad 
aniutmt  only  to  the  lowest  Und  et 


empirienl  laws,  should  be  connected 
deductiTely  with  the  Inwn  of  nature 
from  which  they  reHDlC— should  be 
TEBolvBd  into  the  pcopertieg  of  the 
causes  on  which  the  phenomena  de- 
pend. In  other  words,  the  adenoe  of 
vHunuin  Nature  may  be  taiJ  to  exlit  In 
proportion  ns  the  approximate  tnithn 
which  compose  a  practical  knowledge 
of  mankind  can  lie  exhibited  as 
coTVllariea  from  the  unlveraal  lawa  of 
human  nature  on  which  they  rest, 
wlierebjthe  proper  limits  of  those  ap- 
proximate tratlis  would  be  shown,  and 
we  should  be  enabled  to  deduoe  others 
for  any  new  state  of  circumstances,  in 
anticipation  of  specilia  experience. 

The  prupoBition  now  stated  is  the 
text  on  which  the  two  auoceedJDg 
obaptera  will  furnish  the 


W' 


CHAPTER  rV. 


%  t.  WsAT  the  Mind  is,  as  well  ae 
what  Motter  is,  or  any  other  question 
respecting  Things  in  themselves,  a« 
distingaiahed  from  their  seoeible  mani- 
festations, it  would  be  foreign  to  the 
purposes  of  this  treatise  to  consider. 
Here,  as  throughout  our  inquiry,  we 
thtM  keep  clear  of  all  speculations  re- 
specting the  mind's  own  nuturo,  and 
xhall  understand  by  the  laws  of  mind 
those  of  mental  phenomena— of  the 
various  feeling!  or  states  of  conscious- 
ness of  sentient  beings.  These,  accord- 
ing to  the  classification  we  have  uni- 
fiii-mly  followed,  consist  of  Thoughts, 
Kniotions,  Volitions,  and  Sensations  : 
the  last  being  as  truly  states  of  Mind 
ns  the  three  former.  It  !b  usual,  in- 
deed, to  speak  of  sensations  as  stAtes 
of  body,  not  of  mind.  But  this  is  the 
common  confusion  of  giving  one  and 
the  uune  name  to  a  phenomenon  and 
to  the  proximate  rouse  or  conditions 
of  the  {dieiiomenon.  The  immediate 
anteaedent  of  a  sensation  is  a  fits 
body,  but  tbe  •eniatlon  itself  Is  a  state 
''Mod.  If  the  word  mind  means 
that  which 


Whatever  opinion  wo  bold  respeoting 
^'~  fundameotol  identity  or  diversity 
matter  and  mind,  in  any  cose  the 
distinction  tietween  mental  and  physi- 
cal foots,  between  tbe  Intemsl  and 
tbe  external  world,  will  always  re- 
as  a  matter  of  otoiwlfloatioii ; 
in  that  olaasificstion,  tensations,  | 
like  all  other  feelings,  must  be  rankedj 
IB  mental  phenomena.  Thenleohanism| 
)f  their  produotion,  both  in  the  boiiy 
itself  and  in  what  is  called  outu-urd 
re,  is  all  that  can  with  any  pro- 
priety be  classed  as  physical 

The  phenomena  of  niiud,  then,  are 
,he  various  feelings  of  our  natui-e, 
loth  those  improperly  called  physical 
and  those  peoullarly  designated  an 
meat^ ;  and  by  the  laws  of  mind  I'^ 
me^i  the  larwa  according  to  which 
those  feelings  generate  one  another. 

S  X.  All  states  of  mind  are  imme- 

kCely  caused  eitluir  by  other  states 
of  mind  or  by  states  of  body.   When 

state  of  mind  is  produced  by  a  state 
of  mind,  J  coll  tlia  law  ooncemed  in 
le  easa  a  law  of  Mind.  When  a-- 
:ate  of  mind  ia  produced  direcUy  by 

state  body,  the  law  Is  a  law  of  Uody, 
and  belongs  to  physical  science. 

Withregard  to  those  states  of  niind 
which  are  called  sensations,  all  are 
iig^ed  that  these  have  for  their  im- 
mediate antecedents  states  of  body, 
Every  sensation  has  for  IM  proximate 
cause  some  affection  of  tbe  portion  of 
our  frame  colled  tbe  nervous  system, 
whether  this  affection  originate  in  the 
action  of  some  external  object,  or  In 
some  pathological  condition  of  the 
nervons  organisation  itself.  Tbe  laws 
of  this  portion  of  our  nature — the 
varieties  of  our  sensationaand  the  phy- 
sical conditions  on  which  they  prnii- 
mately  depend — manifestly  belong  tri_ 
the  province  of  Physiology. 

whether  the  remainder  oF  our  men- 
tal states  are  similarly  dependent  on 
physical  conditions,  is  one  of  the  ivxa- 
ta  quutionei  in  the  science  of  human 
noture.  It  is  still  disputed  whether 
our  thoughts,  emotions,  and  volitions 
ore  giiLLeraled  through  the  intervcD- 


nent  phyaiologistB  hold  the  ammia' 
tive.  TlieBB  coDtKnd  that  a,  thought 
[fur  exunple)  ia  as  miich  the  Feaolt  of 
nervoiti  aeeaay  as  a  Mnsation  ;  that 
some  paitiDulBr  Btate  of  our  nervous 
eyntem,  in  partiDular  of  that  central 
portion  of  it  oallKd  the  bmin,  invari- 
ably precedes,  anil  is  presupposed  by, 
evvry  state  of  our  conscioosneas.  Ac- 
cording to  this  theory,  one  state  oE  mind 
is  never  ceallj  produced  by  another  ; 
all  are  produced  by  states  of  body. 
When  ooa  thought  seems  to  call  up 
ftiiother  by  association,  it  is  not  really 
a  thought  which  recalU  a,  thouglit ;  the 
association  did  not  exift  between  the 
two  thoughts,  but  between  the  two 
statta  of  the  brain  or  nsrves  which 
preceded  the  thoughts  :  one  of  those 
Btat(«  recalls  the  other,  each  being  at- 
tended, in  its  passage,  by  the  particu- 
lar state  of  consciousness  which  is  con- 
setpient  on  iL  On  this  theory  the  vin!- 
funnities  of  sncoession  among  states 
of  mind  would  be  mere  derivative 
unifutmitres,  resulting  from  the  laws 
of  succession  of  the  bodily  states 
which  cause  them.  There  would  be 
no  original  mental  laws,  no  T 
of  Mind  in  the  sense  in  which  I  use 
the  term,  at  all ;  and  mental  scleno 
would  be  a  mere  branch,  though  tbi 
highest  and  must  recondite  branch,  of 
the  science  of  Physiology.  M.  Oomfe, 
accordingly,  claims  the  sdentifiij  cog- 
nisance of  moral  and  intellectual  phe- 
mimena  exclusively  for  phyaiolngists  ; 
and  not  only  denies  to  Psychology,  0[ 
Mental  Philosophy  properly  bo  called, 
the  ohamoter  of  a  science,  but  places 
it,  in  the  chimerical  nature  of  its  ob- 
jects and  pretensions,  almost  on  a  par 
with  astrology. 

But,  after  al!  has  been  said  whic 
can  be  aoid,  it  remains  incontestab 
that  there  exist  uniformities  of  sni 
eessioa  among  states  of  mind,  an 
that  these  can  be  nsotrtained  by  ol 
servotion  and  experiment.  Furthe 
that  eveiy  mental  state  baa  a  nervoi 


led  i  ate  antecedant  and 
proximate  cause,  though  extremely 
probable,  cannot  hitherto  be  said  t^ 
be  proved,  in  the  conduflive  manne 
in  which  this  can  be  proved  of  sensa 
tions  i  and  even  wore  it  certain,  yet 
every  one  must  admit  that  we  are 
wholly  ignorant  of  the  charaeteristits 
of  these  nervous  states ;  we  know 
not,  and  at  present  have  no  mi 
of  knowing,  in  what  respect  on 
them  differs  from  another ;  and 
only  mode  of  studying  their  scu 

co-exiatHnees    must   he  by 


g  the 


they  at 


of  the  mental  states  of  which 
supposed  to  he  the  generaton 
or  causes.  The  successiona,  therefore,  / 
which  obtain  amotig  mental  pheno- 
mena do  not  admit  of  being  deduced 
from  the  physiological  laws  of  our 
nervous  organisation ;  and  all  real 
knowledge  of  them  imiBt  continue, 
for  a  long  time  at  least,  if  not  always, 
to  be  sought  in  the  direct  study,  by 
observation  and  experiment,  of  the 
mental  successions  themselves.  Since, 
therefore,  the  order  of  oui 
phenomena  mnst  be  studied  in  thuse 
phenomena,  and  not  inferred  from 
the  laws  of  any  phenomena  n 
general,  there  is  a  distinct  and  a 
rate  Science  of  Mind. 

The  relations,  indeed,  of  that  Bcienca 
tothescienceof  physiology  m 
be  overlooked  or    nndervol 
mnst  by  no  means  be  forgotten,  that 
the  laws  of  jnind  may  be  derivative 
laws  resulting  from  laws  of  uumsl 
life,  and  that  their  truth  therefun 
may  ultimately  depend  on  physiral 
conditions;  andtbeinftaenceofphynD- 
logical  states  or  physiological  ohioigea 
in  altering  or  counteracting  the  men- 
tal successions  is  one  TH  the  most  in 
portant  departments  of  psycholi^ical  I 
study.    But,  on  the  other  band,  to   ] 
reject  the  resource  of  psychological  i 
analysis,  and  construct  the  theory  ot  I 
the  mind  solely  on  such  data  as  phy-  f 
aiology  at  present  affords,  seeini  to  L 
ine  OS  great  nn  error  in  prinoiple,  and  I 
an  oven  more  serious  one  in  pncdM.  M 
Imperfect  as  ia  the  science  of  mind^  I 


I  do  not  scniple  t»  nfflrm  tliat  It  1b  in 
n  conaiderabfy  mure  p.dvanced  Etate 
than  the  portioD  of  pbyaiology  which 
correBponds  to  it ;  aud  to  (lucnrd  the 
furmer  for  the  latter  appean  to  me 
an  infringement  of  the  true  canons 
i>£  inductive  piiiloflophy,  which  must 
produoe,  and  which  does  produce,  erro- 
ncon!i  conclnsiona  in  come  very  itn- 
parbant  depaittnenta  of  tlie  science  of 
human  uatnre. 

5  3.  The  subject,  then,  of  Paycho- 
logy  ia  the  anifonrJtieB  of  racceneion, 
the  laws,  whether  ultimate  or  deri- 
votivs,  according  to  which  one  ment^ 
Btate  Hucceeda  another — ia  caused  by, 
or  at  leaat  is  cansed  to  follow,  another. 
01  these  laws,  some  are  general,  others 
inure  special.  The  following  are  ex- 
nniples  o(  the  uunt  general  laws. 

i'iret.  Whenever  any  Btate  of  con- 
BcinnsneaH  has  once  been  excited  in 
UB,  nu  matter  by  what  cause,  an  in- 
ferior degree  of  the  same  state  of  con- 

rmemUing  the  former,  but  inferior  in 
intensity,  is  capable  of  being  repro- 
ilnood  in  us,  without  the  presence  of 
any  such  oanse  as  ondted  it  at  first 
Thus,  it  we  have  ones  seen  or  touched 
on  object,  we  can  afterwards  think  of 
the  object  though  It  be  absent 
our  iiiijht  or  from  our  touch.  If  we 
have  been  joyful  or  grieved  at  1 
event,  we  can  think  of  or  reraei 
our  past  joy  or  grief,  thougli  no 
event  of  a  happy  or  painful  nature 
lias  taken  plooe.  When  a  poet  has 
put  together  a  mental  pictnce  of  a 
ima^nary  object,  a  Castle  of  Indi 
lonce,  a  Una,  or  a  Hamlet,  be  ca 
afterwards  think  of  the  ideal  object 
he  lias  created  without  any  fresh  act 
of  intellectual  oouibinaljon.  This  law 
is  eipressed  by  saying,  in  the  language 
•lE  Hume,  that  every  mental  impra- 
sSan  has  its  idea. 

Seoondly,  These  ideas,  or  secondary 
mental  states,  are  excited  hy  our  im- 
pressionD,  or  by  other  ideas,  according 
to  certain  laws  which  are  called  Laws 
I  4i^ 'AnooiatioD.  Of  thene  laws  tht 
>that8iiuih>r  iiteiu  tend  to  ex- 


LAWS  OP  MIND. 

Another.    Tlie  second  Ii 


that 


[[uently  experienced  (or  even  thought 
of),  cither  Biiiiultatieously  or  in  imnie- 
■■  ■  BUccession,  then  whenever  one 
ass  impressiuna,  or  the  idea  of  it, 
3,  it  tends  tii  excite  the  idea  of 
the  other.  The  third  law  Ib,  thnt 
er  intensity  in  either  or  both  of 
mpreEHiiiiis  is  equivalent,  in  ren- 
dering them  excitable  by  one  another, 
to  a  greater  frequency  of  conjunction. 
These  are  the  laws  of  ideas,  on  which 
I  shall  not  enlarge  in  this  place,  but 
refer  the  reader  to  works  proCesseilly 
psychologicnl.  In  particular  to  Mr. 
James  Mill's  Analysis  of  tkc  Pkeao- 
mena  af  lit  Human  Mind,  where  the 
principal  laws  of  association,  along 
with  many  of  their  applications,  are 
oopiously  exemplified,  and  with  a  mas- 
teriy  hand." 

These  simple  or  elementary  Laws 
of  Mind  have  been  ascertained  by  the 
ordinary  methods  of  experimental  in- 
quiry ;  nor  could  they  have  been  as- 
certained in  any  ether  manner.  But 
a  certain  number  of  elementary  laws 
baring  thus  been  obtmned,  it  is  a  Fair 
subject  of  scientific  inquiry  how  far 
those  laws  can  be  made  to  go  in  ex- 
plaining tlie  actual  phenomena.  It  is 
obvious  that  oomplei  laws  ot  thought 
and  feeling  not  only  may,  but  must 
be  generated  from  these  simple  laws. 


■  Wlion  Vala  chapter  i 
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LOGIC  OF  THE  MOEAL  SCIENCEa 


And  It  iB  to  be  Temarktid  that  the 
case  is  not  alw»>'a  oae  of  Coinpuaition 
of  Causes :  the  effect  of  concurring 
cauBGS  is  not  always  precieoly  the 
sum  of  tbe  effects  of  those  cnusea 
ivben  sepsirate,  uor  eveu  always  an 
effeot  of  the  same  kind  with  theui. 
Kevertiag  to  tlio  distiiiotiun  ivhich 
nccupiea  to  prominent  a  place  i%  the 
.  theoiy  of  iuduotiun,  the  Jaws,^  the 
I  iihenuiaetia  of  miud  ara  ><)u>etimes 
ana1nf[mu  to  jnechauicoT,  but  sauia- 
tiiUBB  also  to  cheinicol  laws.  When 
many  impressions  or  ideui  are  iiperat- 
iujj  in  the  mind  togetber,  tbeta  sotne- 
times  takes  pkca  a  process  of  a  simi- 
Im  kind  to  chemical  combination, 
When  hnpreuiions  liave  been  ao  ofttrn 
experienced  in  conjunction  that  tmcb 
of  them  cfllls  up  readily  and  instan- 
taneously the  ideas  of  the  whole 
group,  those  ideas  Botnstimes  melt 
and  coalesce  into  one  anotliur,  nnd 
appear  not  sorecal  Ideas,  but  one,  in 
th«  same  manner  as,  when  the  sevto 
prismatic  colours  are  presented 
eye  in  nrald  suocessiou  tbe  sen 

Eii'oduced  is  that  of  vhite.  But  us  in 
his  last  case  It  is  coireat  to  lay  that 
ths  seven  ooloura  when  they  rapidly 
follow  one  anotber  psnenOe  white,  but 
not  that  they  actually  are  white;  ao  it 
appears  to  me  that  the  Cumpleit  Idea, 
formed  by  the  blending  together  of 
several  siropler  ones,  should,  when  it 
really  appears  bimple,  (that  is,  when 
the  separate  elementa  are  not  oon- 
sdously  distinguishable  in  it,]  be  said 
to  mvU  front,  or  be  generated  bij,  the 
simple  ideas,  not  to  comitt  of  them. 
Our  idea  of  an  orange  really  romialt 
of  the  simple  idi:as  of  a  certain  uolouc, 
a  certain  form,  a  certain  taste  and 
unell,  &c.,  because  we  can,  by  inter- 
rugating  our  ooascioumeaii,  perceive 
all  tbuBB  elements  in  the  idea.  But 
we  cannot  perceive,  in  so  apparently 
simple  a  feeling  as  our  perception  of 
the  shape  of  an  object  by  the  eye,  all 
that  multitude  of  ideas  derived  from 
other  senses,  withont  which  it  ia  well 
uBoertained  that  no  suoli  visual  per- 
ception would  evoT  have  had  exist- 
ence ;  nor,  in  our  idea  of  Extension, 


can  we  diwiover  those  elementary 
ideas  of  resiatanOB  derived  from  mr 
muscular  frame  in  whiuh  it  lia*  besoi 
cuuclusivel}'  shown  that  the  idea  oci^ 
ginatos.  These,  therefore,  are  caaea 
of  mental  chemistry,  in  whioh  it  it 
proper  to  say  that  tiie  simple  ideal 
generate,  mtbec  Uian  that  they  oum- 
pose,  the  eompicjt  ones. 

With  respect  to  all  the  othfv  con> 
etituenta  of  the  iniud,  its  balisfs,  ita 
nbstruaer  conceptions,  its  sentiments, 
u  motions,  and  volitions,  there  aia 
some  (among  whom  are  Utu^af  uid 
the  author  uf  the  A  nof  juii)  who  think 
that  the  whole  of  these  are  gHoonted 
from  simple  ideas  of  sensation  by  a 
chemliitry  similar  to  that  which  wa 
have  just  eiempiilied.  These  [Jiilo- 
sophers  have  mode  ont  a  great  part 
of  their  cose,  but  I  am  not  satisfied 
that  they  iiave  estaliliiihed  the  whole 
of  it  They  have  shown  that  tlisrs 
ia  such  a  thing  te  mental  ohemiatiy ; 
that  the  heterogenenus  nature  of  a 
feeling  A,  considered  in  relation  to 
B  and  C,  is  uo  conclusive  arffumwt 
against  its  being  geuerated  from  B 
and  C.  Having  proved  thia,  thejr 
proofed  to  show  that  whera  A  u 
fouud  B  and  G  were  or  may  havs 
been  present ;  and  why,  therefuro, 
they  ask,  should  not  A  have  beuD 
generated  from  B  and  G  T  But  eveii 
if  this  evideuoe  were  carried  to  the 
highest  degree  of  completeneas  wfaioh 
it  odmita  ^  I  it  it  were  shown  (whiiUl 
hitlierto  it  has  not,  in  all  caaea,  beent 
that  certain  groups  of  associated  idoM 
not  only  might  have  been,  imX  AOtu- 
ally  were  presant  whanevar  the  Muav 
recondite  mental  feeling  waa  experi- 
enced, this  would  aiiumut  niUy  to 
the  HethiHl  of  A^neiuen^  (ud  BMlltl 
not  prove  causation  uottl  Goafiiiiied 
by  the  more  coaclusive  evidenoe  of 
tliu  Method  of  Difference.  If  tlia 
,  ijiieation  be  whether  Belief  ia  k  nuvii 


idase  whatever,  prvvidad  tfaop  MW 
associated  with  the  required  ilagN* 
of  i^lostineas.  L'ive  rliw  l4>  buliof-     If 
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the  inquiry  be  into  the  origin  of 
moral  feelings,  the  feeling,  for  ex- 
ample, of  moral  reprobation,  it  is 
necessary  to  compare  all  the  varieties 
of  actions  or  states  of  mind  which 
are  ever  morally  disapproved,  and  see 
ivhether  in  all  these  cases  it  can  be 
shown,  or  reasonably  surmised,  that 
the  action  or  state  of  mind  had  be- 
come connected  by  association,  in  the 
disapproving  mind,  with  some  parti- 
cular class  of  hateful  or  disgusting 
ideas ;  and  the  method  employed  is, 
thus  far,  that  of  Agreement.  But 
this  is  not  enough.  Supposing  this 
proved,  we  must  try  further  by  the 
Method  of  Difference  whether  this 
particular  kind  of  hateful  or  disgust- 
ing ideas,  when  it  becomes  associated 
with  an  action  previously  indifferent, 
wiU  render  that  action  a  subject  of 
moral  disapproval  If  this  question 
can  be  answered  in  the  affirmative,  it 
is  shown  to  be  a  law  of  the  human 
1  mind  that  an  association  of  that  par- 
Iticular  description  is  the  generating 
[cause  of  moral  reprobation.  That  all 
tHis  is  the  case  has  been  rendered 
extremely  probable,  but  the  experi- 
ments have  not  been  tried  with  the 
degree  of  precision  necessary  for  a 
complete  and  absolutely  copdusive  in- 
duction.* 

It  is  further  to  be  remembered,  that 
even  if  all  which  this  theory  of  mental 
phenomena  contends  for  could  be 
proved,  we  should  not  be  the  more 
enabled  to  resolve  the  laws  of  the 
more  complex  feelings  into  those  of 
the  simpler  ones.  The  generation  of 
one  class  x)f  mental  phenomena  from 
another,  whenever  it  can  be  made  out, 
is  a  highly  interesting  fact  in  psy- 
chological chemistry ;  but  it  no  more 
supersedes  the  necessity  of  an  experi- 

*  In  the  case  of  the  moral  sentiments, 
tho  place  of  direct  experiment  is  to  a  con- 
ffiderablo  extent  supplied  by  historical  ex- 
lx:rienco,  and  we  are  able  to  trace  with  a 
tolerable  approach  to  certainty  the  parti- 
cular associations  by  which  those  senti- 
ments are  engendered.  This  has  been 
attempted,  so  far  as  respects  the  senti- 
ment ot  justice,  in  a  little  work  by  the 
present  author,  entitled  Utilitarianitm. 


mental  study  of  the  generated  pheno- 
menon, than  a  knowledge  of  the 
properties  of  oxygen  and  sulphur 
enables  us  to  deduce  those  of  sulphuric 
acid  without  specific  observatioq  and 
experiment.  Whatever,  therefore, 
may  be  the  final  issue  of  the  attempt 
to  account  for  the  origin  of  our  judg- 
ments, our  desires,  or  our  volitions, 
from  simpler  mental  phenomena,  it  ia 
not  the  less  imperative  to  ascertain 
the  sequences  of  the  complex  pheno- 
mena themselves  by  special  study  in 
conformity  to  the  canons  of  Induction. 
Thus,  in  respect  to  Belief,  psycho- 
logists will  always  have  to  inquire 
what  beliefs  we  have  by  direct  con- 
sciousness, and  according  to  what 
laws  one  belief  produces  another ; 
what  are  the  laws  in  virtue  of  which 
one  thing  is  recognised  by  the  mind, 
either  rightly  or  erroneously,  as  evi- 
dence of  another  thing.  In  regard «(/ 
to  Desire,  they  will  have  to  examine 
what  objects  we  desire  naturally,  and 
by  what  causes  we  are  made  to  desire 
things  originally  indifferent,  or  even 
disagreeable  to  us  ;  and  so  forth.  It 
may  be  remarked,  that  the  general 
laws  of  association  prevail  among 
these  more  intricate  states  of  mind, 
in  the .  same  manner  as  among  the 
simpler  ones.  A  desire,  an  emotion, 
an  idea  of  the  higher  oixier  of  abstrac- 
tion, even  our  judgments  and  volitions 
when  they  have  become  habitual,  are 
called  up  by  association,  according  to 
precisely  the  same  laws  as  our  simple 
ideas. 

§  4.  In  the  course  of  these  inquiries 
it  will  be  natural  and  necessary  to 
examine  how  far  the  production  of 
one  state  of  mind  by  another  is  in- 
fluenced by  any  assignable  state  of 
body.  The  commonest  observation 
shows  that  different  minds  are  sus- 
ceptible in  very  different  degrees  to 
the  action  of  the  same  psychological 
causes.  The  idea,  for  example,  of  a  ^ 
given  desirable  object  will  excite  in 
different  minds  very  different  degrees 
of  intensity  of  desire.  The  same  sub- 
ject of  meditation  presented  to  difl^r- 
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cnt  miniU,  jmll  excite  in_tbem  veiy 
"^neqiul  degreen  of  intellectual  nction. 

Tlrem-differPiiceB- of  "mental  eosofcgti-, 

flinty  in  different  individmls  mny  be, 
St«^  vngiaaX  and  lilliniate  TiiAk,  or, 

i'tecondly,  the  j  maj'  be  conaequeuces  of 
the  previous  mental  Jiigtorj-  of  thoae 
indiTidualx.  nr,  thirdly  and  lastly,  they 
may  depend  on  varieties  i>(  physical 
orgnniiatiou.  ThM  the  previous  men- 
tal history  of  the  individnaJa  muat 
have  some  ehare  in  producing  or  in 
modifying  the  whole  uf  their  mental 
cbaracter  in  on  inevitable  consequence 
uf  the  laws  o£  iniiid  ;  but  that  differ- 
eiioes  of  bodily  structure  also  co- 
operate is  the  opinion  of  all  physi- 
ologists, confirmed  by  common  eiijJe- 
rJBDce.  It  is  to  be  regretted  that 
hiCberto  this  experience,  bejn^  accepted 
in  the  groBS  without  due  analysis,  hss 
been  made  the  groundworh  of  em- 
pirical generalisatious  most  detrimen- 

.tal  to  the  progress  of  teal  knowledge. 
It  is  certain  that  the  naturol  differ- 
ences which  really  exist  in  the  men- 
tal predispositions  or  ausceptibilities  of 
different  persons,  are  often  not  uncon- 
nected with  diversities  ill  their  organic 
constitution.  But  it  dots  not  there- 
fore follow  that  these  organic  differ- 

>  ences  miist  in  all  cases  influence  the 
mental  phenomena  directly  and  im- 
mediately. They  often  affect  them 
through  tlie  medium  of  their  psycho- 

Jogicid  causes.  For  example,  the  idea 
of  some  particular  pleasure  may  ex- 
cite in  different  persons,  even  inde- 
j>endently  uf  habit  or  education,  very 
different  strengths  of  desire,  and  this 
may  be  the  effect  of  their  different 
dcgtces  or  kinds  of  iiervnm  suscepti- 
bility ;  but  these  organic  dilfereuces, 
we  must  remember,  will  render  the 
oleaaurablc  sensation  itaJf  more  in- 
tense in  one  of  these  persons  than  lu 
the  other ;  so  that  the  idea  of  the 
pleasure  will  alio  be  an  intenset 
feeling,  and  will,   by  the   operation 

tenser  desire,  without  its  being  neccs 
Gary  to  suppose  that  the  desire  itself 
is  directly  influenced  by  the  physical 
peculiarity.     Aj  in  tbia,  bo  in  many 


cases,  such  differences  in  tlio  Idnd  or 
ill  the  intensity  of  the  physical  sensa- 
tions as  must  necessarily  result  from 
differences  of  bodily  organisation  will 
of  themselves  account  for  many  diHer- 
ences,  not  only  in  the  degree,  but  even 
in  the  Idnd,  of  the  other  ment^ 
phenomena,  So  true  is  this,  that 
even  different  quiditia  of  mind,  differ- 
ent types  of  mental  character,  will 
naturally  be  produced  by  mere  differ- 
ences of  intensity  in  the  sensationa 
generally :  as  is  well  pointed  out  in 
the  able  essay  on  Dr,  Priestley  by 
Ur.  Mortiueau,  mentioned  in  a  former 
chapter : — 

"The  aensations  which  form  the 
elements  of  all  knowledge  are  received 
either  Bimultaneously  or  sucoessively ; 
when  several  ore  received  simnlta- 
neoualy,  as  the  smell,  the  taste,  the 
colour,  the  form,  &o.,  of  a  fruit,  their 
asaociation  together  eonstitntes  oui 
idea  of  an  e^ect ;  when  received  suc- 
cessively, their  association  makes  Up) 
the  idt»  of  an  CKnt.  Anything,  then, 
which  favours  the  associatious  of  syn- 
chronous ideas  will  tend  to  prodiioe 
a  knowledge  of  objects,  a  perception 
oE  qualities ;  while  anything  which 

order  will  tend  to  produce  a  knoW' 
ledge  of  events,  of  the  order  of  occur- 
rences, and  of  the  connection  of  cause 
and  effect :  in  other  words,  in  the 
one  case  a  perceptive  mind,  with  a 
discriminate  feeling  of  the  pleasur- 
able and  painful  properties  of  things, 
a  sense  of  the  grand  and  the  beauti- 
ful will  be  the  result ;  in  the  other, 
a  mind  attentive  to  the  movement* 
and  phenomena,  a  ratiocinative  and 
philosophic  intellect.  Now  it  ia  an 
acknowledged  principle  that  oU  seaBa- 
tions  experienced  during  the  pre- 
sence of  any  vivid  impression  beeomt 
strongly  associated  with  it  wid  with 
each  other,  and  docs  it  not  luHow 
that  the  synchronous   feelioga  of  a 

which  baa  vivid  impressions)  will  Im  J 
more   intimately  bleuded   than  in 
differently  formed   miud !      If    tb 
au^gestien    has    any    foundation    i 
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truth,  it  lends  to  nn  inference  not 
miiinpiii'tiint ;  that  when  nature  Las 
tnduwi^d  Jill  inili vicinal  with  great 
oriffinal  auaceptibility,  ho  will  pro- 
balJy  he  dietjnguiahed  by  fondnese 
fur  natural  hisCury,  a  relish  for  tha 
beautiful  imd  great,  and  moral  en- 
thUBiB«in ;  where  there  ia  but  a  medio- 
crity of  sensitrility,  a  luve  ••{  Bcience, 
<if  abstract  truth,  with  a  deficiency  of 
tBHte  and  of  fervour,  is  likely  to  be 
the  resoU." 

We  Bee  ftoni  this  example  that 
when  the  general  lawn  at  mind  are 
mare  accurately  known,  and,  above 
all,  more  skilfully  anplietl  to  the  de- 
tailed explanatiiin  of  mental  peculia- 
rities, tbtiy  will  account  for  many 
mora  of  those  pecoliaritiea  than  ia 
ordinarily  Buppi^ed.  Unfortunately 
tho  reaation  of  the  Inst  and  preaent 
generation  against  the  philosopliy  of 
tbi.'  eighteenth  centiu^  has  produced 
a  very  general  neglect  of  thia  great 
dapaitment  of  analytical  inquiry,  of 
whjob,  consequently,  the  recent  pro- 
gress has  been  by  no  nieang  propi>c- 
tional  to  ita  early  promise.  The 
majority  nf  those  who  speculate  on 
biunan  natnra  prefer  dogmatically 
to  assume  that  the  mental  differences 
wbkh  thay  perceive,  or  think  they 
perceive,  among  human  beings  are 
ultimate  facts,  incapable  of  being 
r\  either  explained  or  altered,  rather 
'  than  take  the  tnsuble  of  fitting  them- 
selseg,  by  the  requisite  processes  of 
thought,  (or  referring  those  mental 
ditterencen  to  the  outward  canaea  by 
which  they  are  fur  the  moat  part  pro- 
duced, and  DD  the  removal  of  which 
they  would  oeaae  to  exist  The  Ger- 
man BcLoul  oE  metaphysical  specula- 
tion, whidi  has  nut  yet  lust  ite  ttuu- 
porory  iiteduminanoe  in  European 
thought,  boa  had  this  among  many 
rilber  injuriaua  influences  ;  and  at  the 
oppoxita  extreme  of  the  psychological 
ticale,  110  writer  either  of  early  or  of 
recent  date,  ia  chargeable  in  a  higher 
itegres  with  thin  aberration  from  the 
true  B«lantilia  spirit  than  M.  Ounite, 
I  It  is  certain  that,  in  human  beings 
I  at  least,  differenet-s  in  education  and 


in  outward  circumsbinces  are  capable! 
of  affording  an  adequate  esplanation  | 
of  by  Ejir  tlie  g^reatest  portion  of  char- ' 
Bcter,  and  that  the  remainder  may 
be  ill  great  part  accounted  Soc  by 
physical  differences  in  the  sensations 
produced  in  different  individuals  by 
'"'"" external  or  interna!  cause. 
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factory,  or  even  plausible,  explanation 
from  psychological  causea  aloiia  ;  and 
there  is  great  reason  ia  think  that 
they  have  as  pveitivo,  and  even  as 
direct  and  immediate,  a  connection 
with  physical  conditions  of  the  brain 
and  nerves  as  any  of  our  mere  sensa- 
tions have,  A  supposition  which  (it 
is  perhaps  not  superflmius  to  add)  in 
no  way  conflicts  with  the  iudisputaiile 
fact  that  these  instincts  may  be  modi- 
fied to  any  extent,  or  entirely  con- 
qaered,  in  human  beings,  and  to  no 
inconaideroble  extent  even  in  some 
of  the  domesticated  animals,  by  other 
mental  inHuances,  and  by  Bducation. 
Whether  organic  causes  exercise  a 
direct  intluenoe  over  any  other  dosses 
of  laental  phenoiucna  ia  hitherto  as 
far  from  being  ascertained  as  is  the 
preciaa  nature  of  the  organic  Condi- 
tions even  in  tba  ease  of  instineta. 
The  physiology,  however,  of  the  brain 
uid  nervous  system  is  in  a  atate  of 
such  rapid  advance,  and  ia  continually 
bringing  forth  such  neiv  and  interest- 
ing results,  that  if  tliere  be  really  a 
connection  between  mental  peculiari- 
ties and  any  varieties  cognisable  by 
our  senses  in  the  structure  uf  the 
cerebral  and  nervoos  apparatus,  the 
nature  of  that  connection  is  now  in 
a  fair  way  of  being  found  oiit.  The 
latest  discoveries  in  cerebral  phyaiu' 
logy  appear  to  have  proved  th  ' 

a  radically  different 
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•    ■■  -       .     '     ■ '    ::.   is"'^    Jo;-iirv.i  ajs^ocuitious 

^  ^  v.  .     ■      .:  -*J.'» :  r,*   ,-ir,'ii:i.*^>fMf -HI ;  while 

:v     ■  :.-?-^   ^  vsfU  fr-Ei  ihe  absence 

<  :..,.fcr   i-.T^r^-.-^     3^   frc-m    th" 

-"•s-"-"  <."*;c.^^  ,c   i^.-:?    £sclinaiii'n> 

»  ■  .:  *    .  *cv   i^rz:.   t--   Tr:tirTrt5e,  en- 

;r*i.-.   T!    :.-<:.->  r=  -"^  ^-.-^r^  r«-aJily. 

'-   ^     -:••.  T.  ■>*  i*»f   'j-.*>i>r*?.  ^  of  the^ 

•    ..-\rs.  :i  V    >»r~  jtr.  ti*  iH»diti(>ni 

%■:  v:    i;"  T.-irirry  ■■f'r«cT"jis*  whethiT 

:".  .?  r  ^  .  ■>^i\i  .T  T«.  c   If  ancvizaan 

•.s!^  -.   .-  ?k .  T  .v^.f!r-r  t"-a=  =jl>54  vocau' 

'  ■  1    :i  ,* ;:  "act  -w-.Tfr  .".:r.^r  aai  diS 

•■■  "       "    "v.'T  *;«:  s",":i.'JV.*  iaca5tK»cs : 


.-^    ifr  i:^^   agjcrrcigfcr.    Tbe 
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'^empirical  law  derivea  ffihaiexer  truth 
It  has  from  the  causal  laws  of  which 
It  is  a  consequence.  If  we  know 
"those  laws,  we  know  what  are  the 
"ITmits  to  the  derivatiye'J^Iaw  j  while, 
if  we  have  not  yet  accounted  for  the 
empirical  law  —  if  it  rests  only  on 
observation  —  there  is  no  safety  in 
applying  it  far  beyond  the  limits  of 
time,  place,  and  circumstance  in  which 
the  observations  were  made. 
^The  really  scientific  truths,  then, 
ai»e  not  these  empirical  laws,  but  the 
causal  laws  which  explain  them.  The 
empirical  laws  of  those  phenomena 
which  depend  on  known  causes,  and 
of  which  a  general  theory  can  there- 
fore be  constructed,  have,  whatever 
may  be  their  value  in  practice,  no 
other  function  in  science  than  that  of 
verifying  the  conclusions  of  theory. 
Still  more  must  this  be  the  case  when 
most  of  the  empirical  laws  amount, 
even  within  the  limits  of  -observation, 
only  to  approximate  generalisations. 

§  2.  This,  however,  is  not,  so  much 
as  is  sometimes  supposed,  a  peculi- 
arity of  the  sciences  called  moral  It 
is  only  in  the  simplest  branches  of 
science  that  empirical  laws  are  ever 
exactly  true,  and  not  always  in  those. 
Astronomy,  for  example,  is  the  sim- 
plest of  all  the  sciences  which  ex- 
plain, in  the  concrete,  the  actual 
course  of  natural  events.  The  causes 
or  forces  on  which  astronomical  phe- 
nomena depend  are  fewer  in  number 
than  those  which  determine  any  other 
of  the  great  phenomena  of  nature. 
Accordingly,  as  each  effect  results 
from  the  conflict  of  but  few  causes,  a 
great  degree  of  regularity  and  uni- 
formity might  be  expected  to  exist 
among  the  effects  ;  and  such  is  really 
the  case  :  they  have  a  fixed  order  and 
return  in  cycles.  But  propositions 
which  should  express  with  absolute 
correctness  all  the  successive  positions 
of  a  planet  until  the  cycle  is  com- 
pleted would  be  of  almost  unmanage- 
able complexity,  and  could  be  obtained 
from  theory  alone.  The  generalisa- 
tions which  can  be  collected  on  the 
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subject  from  direct  observation,  even 
such  as  Kepler's  law,  are  mere  ap- 
proximations :  the  planets,  owing  to 
their  perturbations  by  one  another, 
do  not  move  in  exact  ellipses.  Thus 
even  in  astronomy  perfect  exactness 
in  the  mere  empirical  laws  is  not  to  be 
looked  for ;  much  less,  then,  in  mord 
complex  subjects  of  inquiry. 

The  same  example  shows  how  little 
can  be  inferred  against  the  univer- 
sality, or  even  the  simplicity  of  the 
ultimate  laws,  from  the  impossibility 
of  establishing  any  but  approximate 
empirical  laws  of  the  effects.  The 
laws  of  causation  according  to  which 
a  class  of  phenomena  are  produced 
may  be  very  few  and  simple,  and  yet 
the  effects  themselves  may  be  so 
various  and  complicated  that  it  shall 
be  impossible  to  trace  any  regularity 
whatever  completely  through  them. 
For  the  phenomena  in  question  may 
be  of  an  eminently  modifiable  charac- 
ter ;  insomuch  that  innumerable  cir- 
cumstances are  capable  of  influencing 
the  effect,  although  they  may  all  do  it 
according  to  a  very  small  number  of 
laws.  Suppose  that  all  which  passes 
in  the  mind  of  man  is  determined  by 
a  few  simple  laws  :  still,  if  those 
laws  be  such  that  there  is  not  one  of 
the  facts  surrounding  a  human  being, 
or  of  the  events  which  happen  to  him, 
that  does  not  influence  in  some  mode 
or  degree  his  subsequent  mental  his- 
tory, and  if  the  circumstances  of  dif- 
ferent human  beings  are  extremely 
different,  it  will  be  no  wonder  if  very 
few  propositions  can  be  made  respect- 
ing the  details  of  their  conduct  or 
feelings  which  will  be  true  of  all 
mankind. 

Now,  without  deciding  whether  the 
ultimate  laws  of  our  mental  nature 
are  few  or  many,  it  is  at  least  certain 
that  they  are  of  the  above  description. 
It  is  certain  that  our  mental  states,  and 
our  mental  capacities  and  suscepti- 
bilities, are  modified,  either  for  a  time 
or  permanently,  by  everything  which 
happens  to  us  in  life.  Considering, 
therefore,  how  much  these  modifying 
causes  differ  in  the  case  of  an^  tw<i 
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iudividunlB,  it  ivoiilJ  Ik  unniKFinnfible 
to  expect  that  the  empirical  laws  of 
the  human  mind,  the  gcneraliiiationB 
which  can  be  miide  rESjiecting  the 
feeliiigg  or  actiimR  uf  mOinklnd  with- 
out reFerence  to  the  causes  thivt  de- 
termine them,  sbanid  be  nnythiii^  but 
approximate  geueroliaatioiis.  They 
are  the  conunon  wisdom  oE  oommtm 
liEe,  and  as  such  are  invaluable ;  espe- 
cially as  they  ore  mostly  to  be  ap' 
plied  to  caaea  not  veiy  diaiirailar  to 
those  from  which   they  were  oollec- 

fted.  But  when  maxims  uf  this  siirt, 
rallected  froiu  Englishmen,  come  to 
be  applied  to  Frenobmen,  or  when 
those  collected  from  the  present  day 
are  applied  tu  past  or  future  genera- 
tions, they  are  apt  to  bo  very  much 
at  fault.  Unless  we  have  resolved 
the  empirical  Isw  into  the  laws  of  the 
causes  on  wiiicb  It  depends  and  as- 
certained that  those  causes  extend  to 
the  case  which  we  ha*e  nsiew  there 
can  be  i  ri-liance  ;  laced  in  our  infer 
F  1    idual  IB  aur 


it  tbeir  luTuence  in  foramga  d 
ferent  type  of  character  Tflere  is 
indeed,  also  a  cerUin  general  resum 
bhmce  but  peoul  or  ties  o!  circum 
atanccB   are  continually  constitut  iig 

whicb  are  true  in  the  great  majority 
of  coses. 

Although,  however,  there  ia  scarcely 
any  mode  of  feeling  or'cohdTidt  which 
ts,  in  the  absolute  sense,  common  '~ 
all  mankind  ;  and  though  the  gene 
l&ations  whicb  assert  tint  any  gii 
Toriety  of  conduct  or  feeling  will  be 
found   univeraally,   (however   nearly 


they  may  approximate  to  ttnth  with- 
in given  limits  of  observation,)  will 
be  tonudered  as  scientifio  propositions 
by  no  oue  who  is  at  nil  familiar  with 
Bcientifio  investigatian ;  yet  all  modes 
of  feeling  and  conduct  met  with  among 
Uiunkind  have  causea  which  produi 
thi.-m  ;  aud  in  the  pmpositiona  whic 


assign  those  eanses  will  be  found  tha 
explanation  of  the  empiiical  lawt,and 
the  limiting  principle  of  our  reliMuM 
~  em.  Human  beings  do  not  aU. 
feel  and  act  alike  in  the  aaine  cirenm- 
ance« ;  hut  it  is  possible  to  deter- 
ine  what  makes  one  person, 
ven  position,  feel  or  act  in  one  way, 
inther  in  another ;  Low  any  given 
mode  oE  feeling  and  conduct,  cor 
patible  with  the  general  laws' (phji 
cal  and  mental)  of  human  nutun,  h 
been,  or  may  be,  formed.  In  otbert' 
ffords,  manlnnd  have  not  one  nn' 
sai  character,  but  there  exist  univ 
laws  of  the  I^'onuation  oLCboEi 
And  since  it  in  hy  these  laws, 
bined  with  the  bets  of  each  particular 
case,  that  the  whole  of  the  pheaamena 
of  human  action  and  feeling  are  pro- 
duced, it  is  on  these  that  Bvery  rational 
attempt  to  construct  tbe  science  of 
hanun  nature  in  the  concrete  and  Enr 
practical  purposes  must  proueed. 

g  3.  The  laws,  tlien,  of  tile  (iwraa- 
tiou  of  character  being  the  prindpal 
object  of  scientific  inquiry  into  hunutn 
nature,  it  remains  to  determine  tha 
method  oE  iuvestigatioii  best  fittad  foe 
aEcertaiuing  them.  And  the  logical. 
principles  according  to  which  this 
question  is  to  be  decided  must  be 
thoae  which  preside  over  every  other 
attempt  to  investigate  the  laws  oT 
very  combes  phenomena.  For  it  a 
evident  that  both  the  character  of  anj 
human  being,  aud  the  aggregate  ol 
the  circumstanoes  by  which  that  bbar- 
ncter  has  been  formed,  are  facts  of  I 
high  order  oE  complexity.  Saw  to 
such  cases  we  have  seen  that  I*" ' 
Dednctive  Method,  setting  out  tn 
general  laws,  aud  verifying  their  a 
sequences  by  specific  experjenoe, 
alone  applicable.  The  grounds  of  thll 
great  logical  doctrine  have  formerly 
been  stated,  and  its  truth  will  detivs 
additional  support  from  a  brief  e: 
nation  of  the  specialities  of  the  prennt 


i?ductiv'<!v  and    experimentally,  |B> 


eluding  undur  the  donotninBtion  of 
i?>penniental  inquicj,  observation  an 
well  oa  artificial  eipsrimtiiit.  Are  the 
laws  of  tbe  formation  of  character  suh- 
ceptihle  of  a  witisfautory  iiivestigAtion 
by  the  method  uf  enperimentation ! 
Evidently  not ;  because,  even  if  we 
gofipose  nnUmitpd  pitver  of  varying 
the  enrarimelit,  (which  iBabstracti^ly 
possible,  though  i\o  one  bnt  an  Orient^ 
despot  has  that  power,  or,  if  he  had, 
would  probably  be  disposed  to  exer- 
cise it,)  ft  still  more  esscDtial  condi- 
tion is  wanting— the  power  of  per- 
forming any  o(  tlie  experimenta  with 
scientiRc  accuracy. 

The  instances  requisite  for  the  pro- 
aecntion  of  a  directly  experimental 
inquiry  into  the  formation  uf  char- 
acter would  be  a  number  of  human 
beings  to  bring  up  and  educate  fcfiin 
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of  these  experiments 
with  Kcientiiic  pmpriety,  it  would  be 
necessary  to  know  and  record  every 
sensation  or  impressed  received  by  the 
young  pupil  from  a  period  long  before 
it  coSd  speak,  inoluding  its  own  no- 
tions respecting  the  soiircea  of  all  those 
eensationa  and  impressions.  It  is  not 
only  iiCpossible  to  do  this  completely, 
but  even  to  do  so  much  of  it  as  should 
ooDstitute  a  tolerable  approximation. 
One  apparently  trivial  ciroumfltanoe 
which  eluded  our  vigilance  might  let 
in  n  troJn  of  impressions  and  aooda- 
tioDS  sufficient  to  vitiate  the  experi- 
ment as  an  authentic  exhibition  of  the 
effects  flowing  from  given  canaea.  No 
one  who  has  sufficiently  reflected  on 
eilucation  is  ignoraiit  uf  this  truth : 
and  whoever  has  not  will  Bod  it  most 
instructively  illustrated  in  the  writ- 
ings of  Rousseau  and  Hetvetius  on 
that  great  subject. 

Under  tbia  impossibility  of  Btudj- 
ing  the  laws  of  tbe  formation  of  char- 
acter by  experiments  purposely  con- 
trived to  dueidate  them  there  remains 
the  resource  of  nimple  observation, 
lint  if  it  be  impossible  to  ascertain 
tbe  inflnencing  circumatonccB  with 
any  npproacli  to  completeness  even 
when  we  have  the  shaping  of  them 


•mrselvea,  much  n 

when  the  coses  are  further  i 

from  our  observation,  and  oltt^ther 

ont  of  our  control.   Connider  the  difS- 

culty  of  the  very  first  step — of  asosr- 

TalntHg'ftBafaptuallv  is  tne  character  \/ 

St  thff  iBatrtdwia-nre4cE3r^iIir 

that  we  examine. .  l^ere  ia  hardly 
any  person  living,  concerning  some 
essential  part  of  whose  character 
there  are  not  differences  of  opinion 
even  among  his  Intimate  acquain- 
tances ;  and  a  single  action,  or  con- 
duct continued  only  for  a  short  time, 
goes  a  very  little  way  towards  aaeer- 
taining  it  We  can  only  make  our_ 
observations  in  a  rcuijh  way  and  eit 
miBJe,  not  attempting  to  o*»rtaiu 
completely  in  any  given  instance 
what  character  has  been  formed,  and 
still  less  by  what  causes ;  but  only 
oSkerving_m  wftat_state_oi  pSVmiM 
circumsfauees  it  isTowiJ^ltuflt  ceri.  . 
tain  marlted  mental  qualities  or  defi-"' 
"clencies  aflentd  exlBf."Tln)BB  conclu- 
sions,  bemdes  thai  they  are  mere 
approximate  generalisations,  doservs 
no  reliance,  even  as  mich,  unless  tbe 
instances  are  sufficiently  numerous  to 
eliminate  not  only  chance,  but  every 
assignable  circumstance  in  which  a 
number  of  tbe  cases  examined  may 
hajipen  to  have  resembled  one  an- 
other. So  numerous  and  various,  too, 
are  the  rircurastancea  which  form  in- 
dividual character,  that  the  conse- 
quence of  any  particular  combination 
is  hardly  ever  some  definite  and 
strongly  marked  character,  always 
foond  where  that  combiuaticoi  exists, 
and  not  otherwise.  What  is  obtained, 
even  after  the  most  extensive  and  ac- 
curate observation,  la  merely  a  com- 
parative result ;  as,  for  example,  that 
in  a  given  number  of  Frenchmen, 
taken  indiscriminately,  there  wiU  be 
found  more  pereomi  of  a  particular 
mental  tendency,  and  fewer  of  the 
contraiy  tendency,  than  among  an 
equal  number  of  Italians  or  English, 
similarly  taken ;  or  thus :  of  a  hun- 
dred Frenchmen  and  an  equal  number 
of  Englishmen,  fairly  selected,  ~~' 
urratiged  according  to  the  degi 
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by  way  of  eicperiment  *  w 


wliicli  they  pos»i>  n  partioulornentjtl 
alumotfriatic,  GOoh  nuialiec  I,  3,  3, 
ta,  of  the  OTIS  eeriei  will  be  faiiml  to 
pduoH  iRora  of  that  ohsritoteriHtiD 
tliaii  the  coneiponding  number  ot 
the  other.  Since,  therefiire,  the 
pRruon  is  nob  ona  of  Itindn,  bat  of 
rutig*  and  degre&a  ;  &ad  sliice  in  pro- 
purtion  an  tha  (litferencea  are  sb'^hb, 
it  rvqiiires  a  greutur  number  of  in 
Btmioos  to  eliiniDBte  eiiance;  it  oan 
lioC  often  happen  tu  any  one  to  knot 
H  ailfiioiuiit  number  of  ca«ea  with  the 


a  dingly 


tlint  are  held  In  pannanenb  cHteem  oroit 
irilintiuD  1  111  :iiwa  uid  lufltlbutioua,  so  tac 
in  UiBV  QTB  tlio  wnrk  or  the  uatiou  ««ilf,  or 
lire  ackiiow]4?dged  niid  Aiipportcd  by  it; 
iind  HD  forth.  Bat  aTim  here  Chen  la  ■ 
liirn  iDMidn  al  doubt  and  uDocriaiiity. 
TliMO  thhigs  are  liible  to  U  loBiiaored  % 
iiiniij'  drcnmiibincos :  thi>y  are  partly  dn- 
limilned  by  ibo  dlstlndilvg  quAiitlos  «f 
"■*'  ~"~-  nr  body  at  poreotw  but  wrtly 
i-nfll  ■:]1UHB  wlilcJi  would  iu- 
ir  body  □[  penoiiL  lu  the 
'"  order,  thereforo,  to 
ft  Willy  nnapiete,  we 

tiyhbw  Ensfllsl 


a  thsn  Ureftllypqe^ilLilB,  they  wmild 
"ba  only^iripWcaTTawV:  'T^ey' 
WQuIiI  ahow,"mdeed.  trial  tliere  WM 
timm  coiineubion  betivecn  the  type  at 
chHracter  formiJii  and  the  ciruum- 
etanoea  e^iating  in  the  oiue,  but  not 
what  the  ]ireci>e  ctinneotiun  waa,  a 
tu  which  of  the  paculiiritiee  o(  tiu>. 
ciromaatanceB  the  effect  wu  imUj 
owing.  They  «»iiW  only,  therefow, 
ba  rewived  m  results  of  osriiutiiin,  re- 
quiring tobareaulved  iolo  the  gBD«T»l 
lawi  a  tha  caiues :  unUl  tbo  detetT 
mirtotiuD  of  \rhich,  we  could  not  judgv 
within  wh.  iUioitHtiie  derivative  !i»wa 
might  eerie  DB  preauDiptiona  in  owei 
yet  unkiLuwQ,  or  evan  be  depended 
on  H  permanent  in  the  very  c 
fmin  which  they  were  collectid. 
Freueh  people  had,  or  were  Bi^ipi 
to  have,  a  ctrtain  national  cltaraQbel  | 
but  they  drive  out  their  royal  family 
and  ariatooracy,  alter  theirmbtituttMHi 
pau  throu);h  a  seriiH  of  tixtTMndinary 
event*  lor  the  greater  part  of  a  cen- 
tury, and  at  the  end  ot  that  time  their  > 
aharacter  ia  found  tu  have  uadergoae'' 
important  changes.  A  long  liet  of 
lueiitAl  and  inonil  diiferenaea  are  ob- 
served, or  BUp]i08ed  to  e^ist,  balWwB 
men  and  women ;  but  at  uiino  futviii 
and,  it  may  \ie  Imped,  not  distaoi 
period,  Ei|Uitl  freeduui  and  an  equally 
independent  aodal  pialtiun  (khiw  bl 
be  pusfieeaed  by  both,  and  their  diSer- 
euc<M  of  clutntcter  are  either  twrnvi ' 
or  tutally  altered. 

But  if  the   dilferencee   nhicli  v 
think  we  obHervu  between  Frennb  an 
between  ni 


ivith  n 


)aWB ;  if  they  be  auch  as  might  bif 
expected  to  be  produued  by  the  diffst~ 
Kiices  of  guvernment,  former  ouitoin^ 
and  pbyaicol  peculiarities  in  the  two 
UBtiong,  and  by  the  (liverntiea  of 
education,  uccupatiiuu,  perauoal  iiA> 
]iendence,  and  eociul  privilege*,  ml 
AvhatHver  original  dillerenoes  tlwn 
may  he  in  bodily  struugth  and  nc 
Bensibility  between  the  two  « 

indtied,  the  cuinuiiienus  ot  the 
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two  kinds  of  evidence  justifies  us  in 
believing  that  we  have  both  reasoned 
rightly  and  observed  rightly.  Our 
observation,  though  not  sufficient"  as 


prooT'is  ainfJle  as'Yerltteatt6ti.'    Alid    which  determines  the  kind  of  char 


\ 


"Tiavirig  ascertained  not  only  tlie  em- 
'pirical  laws,  but  the  causes  of  the 
peculiarities,  we  need  be  under  no 
difficulty  in  judging  how  far  they  may 
be  expected  to  be  permanent,  or  by^ 
what  circumstances  tliey  would  be 
modified  or  destroyed. 

§  4.  Since,  then,  it  is  impossible  to 
obtain    really  accurate    propositions 
renpecting  the  formation  of  character 
from    observation    and    experiment 
alone,  we  are  driven  perforce  to  that 
which,  even  if  it  had  not  been  the  in- 
dispensable, would  have  been  the  most 
perfect  mode  of  investigation,   and 
which  it  is  one  of  the  principal  aims 
of  philosophy  to  extend  ;  namely,  that 
"V  which  tries  its  experiments  not  on  the 
complex  facts,  but  on  the  simple  ones 
of  which  they  are  compounded,  and 
after    ascertaining  tlje  laws  of  the 
causes,  the  composition  of  which  gives 
)'ise  to  the  complex  phenomena,  then 
considers  whether  these  will  not  ex- 
plain and  account  for  the  approxi- 
mate generalisations  which  have  been 
framed    empirically    respecting    the 
tiequences  of  those  complex  pheno- 
mena.    The  laws  of  the  formation  of 
character    are,   m'shiort,   derivative 
laws,  resulting  from  the  general  laws' 
of  mind,  and  aire  tb  be  obtained  by 
deducing  theni   from  those  general 
laws  by  supposing  any  given  set  of 
circumstances,  and  theii' considering 
wliat,  according  to  the  laws  of  mind, 
VC'ill  be  the  infhien($e  of  those'^circum- 
stances  on  the  formation  of  character.* 
A  science  is  thus  formed,  to  which 
I  would  propose  to  give  the  name  of 
Ethology,   or  the  Science  of  Char- 
acter, from  ^Oos,  a  word  more  nearly 
coiresponding  to    the    term    "char- 
acter," as   I  here  use  it,  than  any 
other  word   in  the  same  language. 
The  name  is  perhaps  etymologically 
applicable  to  the  entire  science  of  our 
mental  and  moral  nature  ;  but  if,  as 


is  usual  and  convenient,  we  employ 
the  name  Psychology  for  the  science' 
of  the  elementary  laws  of  mind,  Etho< 
logy  will  serve  for  the  ulterior  science 


aoter  produced  in  conformity  to  those 
general  laws,  by  any  set  of  circum^^ 
stances,  physical  and  moral  Accord- 
ing to  this  definition,  Ethology  is  the 
science  which  corresponds  to  the  act 
of  education,  in  the  widest  sense  of 
the  term,  including  the  formation  of  >/ 
national  or  collective  character  as 
well  as  individual.  It  would  indeed 
be  vain  to  expect  (however  completely 
the  laws  of  the  formation  of  character 
might  be  ascertained)  that  we  could 
know  so  accurately  the  circumstances 
of  any  given  case  as  to  be  able  posi- 
tively to  predict  the  character  that 
would  be  produced  in  that  case.  But 
we  must  remember  that  a  degree  of 
knowledge  far  short  of  the  power  of 
actual  prediction  is  often  of  much^ 
practical  value.  There  may  be  great 
power  of  influencing  phenomena,  with 
a  very  imperfect  knowledge  of  the 
causes  by  which  they  are  in  any  given 
instance  determined.  It  is  enough '  ^ 
that  we  know  that  certain  means  have 
a  tendency  to  produce  a  given  effect, 
and  that  others  have  a  tendency  to 
frustrate  it.  When  the  circiunstances 
of  an  individiiaTor  of  'a  nation  arg  m 
any  considerable  degree  under  oiu: 
control,  we  may,  by  our  knoy^ledgp 
of  tendencies,  be  enabled  to  shape 
those  circumstances  in  a  manner  much 
more  favourable  to  the  ends  we  desire 
than  the  shape  which  they  would  of. 
themselves  assume.  This  is  the  limit 
of  our  power,  but  within  this  limit 
the  power  is  a  most  important  one. 

This  science  of  Ethology  may  be 
called  the  Exact  Science  of  Human 
Nature ;  for  its  truths  are  not,  like 
the  empirical  laws  which  depend  on 
them,  approximate  generalisations, 
but  reftlJiuKg.  It  is,  however,  {&fi 
in  all  cases  of  complex  phenomena,) 
necessary  to  the  exactness  of  the  ^q- 
positions  that  they  should  be  hypo- 
thetical only,  and  affirm  tendencies, 
not  facts.    Tliey  must  not  assert  that 


/ 


n/ 


tOGTO  OF  THK  MORAL  SCIENCES. 


\ 


unmething  will  nlways  iir  ccitain])' 
hnppHD,  biit  inHy  thai  such  and  Bucb 
will  ba  the  effect  of  a.  given  cause, 
BO  tar  an  it  operatea  nncounteructed. 
It  is  a,  scientifio  prupceition  thnt 
bodily  itrength  tends  to  make  men 
coura^eoufl  ;  not  that  it  always  uiokes 
them  so  :  that  an  interest  on  one  side 
of  a  question  tends  to  bios  the  jiidg- 
iiient ;  not  that  it  iuvariably  does  ho  ; 
that  experieuce  tends  to  give  wisdom; 
not  that  eucb  is  alwayii  itis  cCTect. 
These  propuBitionB,  being  ussertivu 
only  of  tendencies,  ace  not  the  less 
univenally  true  Ixcaune  the  tenden- 
cies may  be  fniatrated. 

g  S-  While,  on  the  one  hand,  Psy- 
chology IB  altogether,  or  principally, 
a,  science  of  uluervatiun  and  experi- 
ment, Ethology,  aa  I  Jioye  oiflKBiveiL 

altogether  dudaotive.  Vbe  one  aacer- 
tnihs  the  simple  lawB  of  Mind  in 
general,  the  other  tmcea  their  opera- 


BomstsncBa.  Ethology  stands  to  Pay- 
chfilrwy  ill  a  relation  very  similar  to 
that  m  which  the  various  branches  of 
natural  philosophy  stand  to  ineobanics. 
I  Theprineiplesof  EtlioiogyBreproi)erly_ 
I  £&o  middle  principTea;  the  axioinala 
mS<a>-  Bicon  i?SM"havi:iaHd)  pf_ 
\  tfiB  aiilEiioe  of  miiid:^  distmguube'd,' 
le  hand,  ^om  the  empirical 
I  laws  resiiK^nij  ivoiD  ijiinple  ubserva- 
I  tioQ,  and  on  the  other  from  the  highest 
I  generalisation  ri. 
~  And  thia  aee'ins  a  suitable  place  far 
a  logical  remark,  which,  though  of 
general  application,  is  of  peculiM'  im- 
]iortiinoe  in  reference  to  the  preaent 
subject.  Bacon  has  judiciously  ub- 
scrved  that  tile  ajeiomata  medio  of 
every  science  principally  constitute 
its  value.  The  lowest  general  iaatione, 
until  explained  by  and  reaolved  into 
I  the  middle  principlea  of  which  they 
1  are  the  consBquencoa,  have  only  the 
I  imperfect  accnracy  of  empirical  laws  ; 
while  the  moat  general  laws  are  too 
general,  and  include  too  few  circnm- 
Ltancea,  to  give  sufficient  indicatiuQ 
of  what  happens  in  individual  cases 


importance,  therefore,   which/ 

assigns  in  every  science  to  the! 

prindplea,  it  is  impoaaible  not  i 
agree  with  bim.  But  I  conceive  him  I 
to  have  been  radically  wrong  {n  bis  I 
doctrine  reapectingthemodeiuwhii' 
theae  axiomala  media  should  ba  B 
rived  at ;  though  there  is  no  one  pro- 
position laid  down  in  his  works  for  I 
which  ho  has  beenmoreeitravagantly  ' 
eulogised.  He  enunciates  aa  an  uni- 
versal rule  that  mil uctloirelioiild  lirii-  ll 
Med  from  the  lowest  to  Ebe  mid^e  I 
principles,  and  from  thoBe  to__tll«_ 
highest,  never  reversing  that  v^r, 
iuid  oonaequently,  leaviflg  BU_fl)uBl 
for  tKe  discovery  of  new  prnjciplenJo: 
i\-ay  of  deiiuoliiin  at  all.  It  is  n  ' 
to  be  conceived  that  a  man  oE  li 
ju^acit;  could  have  fallen  into  tiiis 
mistake  if  there  had  exLated  in  hit 
time,  among  the  eoienuea  which  trsal 
of  successive  phenomena,  ooo  ringle  in- 
etanos  of  a  deductive  science,  sncb  u 
mechanics,  astronomy,  optica  acoua. 
ties,  &c,  now  are.  In  tliose  siuenooa 
it  is  evident  that  the  higher  and 
middle  principles  aro  by  no  means 
derived  fi'oni  the  lowest,  but  tbii  re- 
verse. In  some  ii£  them  the  very 
highest  generahsations  were  i" 
earlieat  ascertained  with  any  a 
tific  exactness;  as,  fur  example,  {in 
iuechaidcs,)thelawsof motion.  liiose 
general  laws  bad  not  indeed  at  finit 
the  acknowledged  universality  which 
they  acquired  after  having  been 
cessfully  employed  to  explain  m 
classea  of  phenomena  to  which  they 
were  not  originally  seen  to  be  apph- 
cable  i  aa  wlien  the  laws  of  n  " 
were  employed,  in  eonjunctiou 
other  laws,  to  explain  deductiTely  the 
celestial  [ijienomena.  Still  the  bet 
remains  that  the  propositioas  whioli 
were  afterwards  recogniaed  a  ^' 
most  general  truths  of  the  ■ 
were,  of  all  its  accurate  genel 
tiona,  those  eorliest  arrived  nt. 
con's  greatest  merit  cannot  thei«foiB 
consist,  as  we  are  eo  often  told  thmtit 
did,  in  exploding  the  vicious  tootbul 


pursued  by  Ihe  unoieiits  i.f  flyiug  to 
the  liighebt  g^aier&JiaatEuDfl  finite  nud 
deducing  the  middle  principles  from 
them ;  Bioae  tins  is  neither  a  vicioaa 
nor  an  exploded,  bnt  the  univerBslIy 
accredited  method  of  modem  aciencc, 
and  that  to  which  it  owes  its  greatest 
triumpha.  The  error  uf  ancient  spe- 
culation did  not  eonairt  in  niakiug 
the  lar;jest  generuliaatiuna  first,  hut 
in  iimking  them  without  the  aid  ur 
warrant  nf  rigoroUB  inductive  nie- 
thiidii,  and  inlying  them  deductively 
without  the  needful  use  of  that  im- 

f^poitant  part  of  the  Deductive  Method 

A^  termed  Verification. 

The  order  in  which  tnitha  of  the 
various  degrsea  n(  generality  should 
be  aacertaiued  cannot,  I  apprehend, 
be  preaoribed  by  any  unboiiding  ruh 


n  the  subject,  but  to  ob- 
tain looae  first  in  respect  to  wbieh 
the  conditiona  of  a  real  induction  can 
be  first  and  moat  completely  realiaed. 
Now,  wherever  our  means  of  ioTeati- 
},'atiou  can  reach  causES,  without  stop- 
ping at  the  einpirical  laws  nf  the 
effects,  the  simplest  cases  being  those 
in  which  fewest  causes  are  aimol 
taneously  concerned,  will  be  mos 
amenable  to  the  indurtive  procesa  . 
and  these  are  the  casea  which  elicit 
laws  of  the  greatest  comprehenaive- 
ness.  Id  every  acieiun,  therefore, 
which  has  reai^hed  the  st^e  at  which 
it  becomes  a  science  of  cauaea,  it  will 
be  usual,  as  well  as  deaicalile,  first  to 
obtain  the  highest  generaliaations, 
und  then  deduce  tlie  mora  special 
ernes  from  them.  Nor  can  I  dis- 
cover any  foundation  for  the  Baauiian 
majim,  so  much  extiFllwi  by  siibse- 
'piont  writers,  except  this  r  That 
before  we  attempt  to  explain  de- 
ductively  troin  more  general  lawi 
any  new  clan  of  phenomena,  it  if 
desirable  to  have  gone  as  far  aa  i! 
practicable  in  nscertaiuing  the  em 
pirical  laws  of  those  pbenonn<na,  «o  ai 
to  compare  the  leeulti  oC  deduction 
it  witli  one  individual  iuatance  after 
IT,  but  with  general  pniiusitiona 
ave  of  the  points  of  agreement 


wliich  have  been  found  among  mnuv 
acta.  For  if  Newton  had  boeii 
obliged  to  verify  the  theory  of  gravi- 
'  "  ],  nut  by  deducing  from,  it  Kep- 
iawB,  hat  by  deducing  all  the 
observed  planetary  positions  which 
had  served  Kepler  to  establish  those 
laws,  the  Newtonian  theory  would 
prolmbly  never  have  emerged  from 
' '  ,e  sUte  of  an  hjrpothesU.' 

The  applicability  of  thcEe  remarkd 
to  the  special  caae  under  coniidera- 
caimot  admit  uf  question.  The 
science  oE  the  formation  of  character 
is  a  science  of  causea.  The  subject 
is  one  to  which  those  among-  the 
canons  of  induction,  by  which  laws  of 
causation  are  ascertained,  can  be  rigo- 
rously applied.  It  is,  therefore,  both 
natural  and  advisable  to  ascertain  the 
simplest,  which  are  necesaarily  the 
miffit  general,  taws  of  causation  first, 
and  to  deduce  the  middle  principles 
from  them.  In  other  words,  Etho-I 
logy,  the  deductive  science,  is  a  sysi'l 
tem  of  corollaries  from  Psychologn  | 
the  experimental  science.  * 
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§  6.  (){  tliCHA,  the  earlier  alone  has 
lH;eii,  tui  ynt,  really  conceived  or  Htudied 
aM  a  Hcienco  ;  the  other,  Kthology,  in 
Htill  to  bu  created.  liut  its  creation 
hail  at  length  become  practicable.  The 
oninirical  lawH,  destined  to  verify  its 
deduotionn,  have  been  formed  in  abun- 
<lance  by  every  Huccessive  age  of  hu- 
manity, and  the  premises  for  the 
dcdnctions  an;  now  sufficiently  com- 
]>lete.  Excepting  the  degree  of  un- 
certainty which  still  exiHts  as  to  the 
<>xtent  of  the  natural  differences  of 
individual  minds,  and  the  physical 
circuniHtanoes  on  which  these  may  be 
dependent,  (conHideraticms  which  are 
of  secondary  imix)rtance  when  we  are 
considering  mankind  in  the  average, 
or  enmau€t)  I  believe  most  competent 
judges  will  agree  that  the  general 
laws  of  the  different  constituent  ele- 
ments of  human  nature  are  even  now 
Kufticiontly  luidcrHtood  to  render  it 

*  possible  fur  a  competent  thinker  to 
deduce  from  those  laws,  with  a  con- 
siderablo  approach  to  certainty,  the 

^  particular  type  of  character  which 
wouhl  Ih'  ft>rnu'tl  in  mankind  generally 
by  any  assunuMl  set  of  ciroumstances. 
A  science  of  ICthology,  ftunided  on 
the  laws  of  Psychology,  is  therefore 
possible,  though  little  has  yet  Ikh-mi 
dvme.  and  that  little  not  at  all  sys- 
tematically, towanis  forming  it.  The 
iM*ogrt^ss  of  this  impi^rtant  but  most 
unperfiH»t  science  will  dejvnd  on  a 
tloublo  pnxvss :  first,  that  of  deducing 
tluH>n»ticallv  the  etholojiical  conse- 
ijueniva  of  particular  circumstances 
vi  )H>sition,  and  ctnui^iring  them  witli 
the  nH.>»gnist\i  rt\^uU*  of  cmnmon  ex- 
periemv  ;  and  s<.MxnKlly,  the  ivverse 
ejvKxtion  —  increased  study  of  the 
>arious  ty^vs  of  human  naturt>  that 
an*  to  Ih»  found  in  the  world,  cim- 


being  set  down  to  the  acoomit  of  con- 
genital jpredispoflitioiu, 

Por  the  experimental  or  <i  poiieriori 
part  of  this  process,  the  materials  are 
continually  accumuUting  hy  the  ob- 
servation of  mankind.  So  far  as 
thought  is  concerned,  the  great  pro- 
blem of  Ethology  is  to  deduce  the 
requisite  middle  principles  from  the 
general  laws  of  Psychology.  The  sui^  ' 
ject  jo  be  studied  is,  the  origin  and 
sources  of  all  those  qualities  In  human 
beings  which  are  interesting  to  us, 
either  as  facts  to  be  ptoduced,  to  be 
avoided,  or  merely  to  be  understood  ^ 
and  the  object  is  to  d^t^rmine,  from 
the  general  laws  of  mind,  combined 
with  the  general  position  of  our  species 
in  the  universe,  what  actual  or  pos- 
sible combinations  ,of  circiunstances 
are  capable  of  promoting  or  of  pre- 
venting the  production  of  those  quali- 
ties. A  science  which  possesses  middle 
principles  of  this  kind,  arranged  in 
the  order,  not  of  causes,  but  of  the 
effects  which  it  is  desirable  to  produce 
or  to  prevent,  is  duly  prepared  to  be 
the  foundation  of  the  corresponding 
Art.  And  when  Ethology  shall  be^ 
thus  prepared,  practical  education  will 
l)e  the  mere  tiTinsformation  of  those 
principles  into  a  parallel  system  i<f 
])recepts,  and  the  sui^^tation  of  thea«» 
to  the  sum  total  of  the  individiul 
circumstances  which  exist  in  ea.:a 
particular  case. 

It  is  hardly  necessary  again  to  7\  - 
l>eat,  that,  as  in  every  other  deduv'^T« 
science,  verification  a  postmori  i^x:^ 
proceed  fMri  jxtssu  \nth  deduc::.yi  « 
priori.  The  inference  given  by  tiio  r^- 
as  to  the  t\-pe  of  character  wLi^ 
would  l>e  formed  by  any  jpvtc  clr- 
ciunstanees  must  be  testtfd  bv  *t«?%:£- 
fio  exiH-Ticuce  of  those  circuni;>idr.j^> 


liucted  by  ^x^rsons  nt>t  only  cajvible  of  whenever  obtainable  ;  and  tic  c-.c- 
analvsing  and  nxN^rviing  tlie  circuin- !  elusions  of  the  science  as  a  « l-.^-x 
stanci^?  in  which  these  txjvs  s«?vora'ily  ■  must  underj^*  a  perpetual  Texidcaii.^ 
pvov.'^il.  butals^^sut^.oientlyac-iuaintcvl .  and  ci^rrtction  from  the  gten^T^  r-. - 
w ith  i^jvhoUyical  laws  to  be  able  to  |  marks  atfor^ied  by  common  exr^r:- 
expl,Hin  iMul  acvvunt  tVr  the  charac- !  ence  rt^sjvoting  hiuuan  narur=  iz.  »^ 
t-^n>T:v>  v^f  the  tyiv  by  tlv  ixov.Mari- '  own  ii^\.  and  by  hist-^rv   r^si^v':--^ 


t  Vx  s  of  the  oircun;>t^w:o  s,  the  rt  >ivr.:-.;ui    : i;iu->    ;:» -ne 
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iirraed  by  observation ;  nor  those  of 
observation,  unless  they  can  pe  affili- 
ated to  theory,  by  deducing  them 
from  the  laws  of  human  nature,  and 
from  a  close  analysis  of  the  circum- 
stances of  the  particular  situation. 
It  is  the  accordance  of  these  two 
kinds  of  evidence  separately  taken — 
the  consilience  of  d  priori  reasoning 
and  specific  experience — which  forms 
the  only  sufficient  groimd  for  the  prin- 
ciples  of  «iy  soieo^  bo  '<  immeraid  in 
matter,"  dealing  with  such  complex 
and  concrete  phenomena,  as  Ethology. 


CHAPTER  V^I. 

GKNKKAL  CONSIDERATIONS  ON  THE 
SOCIAL  SCIENCE. 

§  I.  Next  after  the  science  of  in- 
dividual man  comes  the  science  of 
man  in  society ;  of  the  actions  of  col- 
lective masses  of  mankind,  and  the 
various  phenomena  which  constitute 
^ocial  life. 

If  the  formation  of  individual  char- 
acter is  already  a  complex  subject  of 
study,  this  subject  must  be,  in  ap- 
pearance at  least,  still  more  complex ; 
because  the  number  of  concurrent 
causes,  all  exercising  more  or  less  in- 
fluence on  the  total  effect,  is  greater, 
in  the  proportion  in  which  a  nation, 
or  the  species  at  large,  exposes  a 
larger  surface  to  the  operation  of 
agents,  psychological  and  physical, 
than  any  single  individual.  If  it 
Vas  necessary  to  prove,  in  opposition 
to  an  existing  prejudice,  that  the 
simpler  of  the  two  is  capable  of  being 
a  subject  of  science  ;  the  prejudice  is 
likely  to  be  yet  stronger  against  the 
possibility  of  giving  a  scientific  char- 
acter to  the  study  of  Politics,  and  of 
the  phenomena  of  Society.  It  is,  ac- 
cordingly, but  of  yesterday  that  the 
conception  of  a  political  or  social 
Kcience  has  existed  anywhere  but 
in  the  mind  of  here  and  there  an 
insulated  thinker,  generally  very  ill 
}>repared  for  its  realisation  :  though 
the   subject  itself  has  of  all  others 


engaged  the  most  general  attention, 
and  been  a  theme  of  interested  and 
earnest  discussions,  almost  from  the 
beginning  of  recorded  time. 

The  condition  indeed  of  politics,  as 
a  branch  of  knowledge,  was  until 
very  lately,  and  has  scarcely  even 
yet  ceased  to  be,  that  which  Bacon 
animadverted  on,  as  the  natural  state 
of  the  sciences  while  their  cultivation 
is  abandoned  to  practitioners ;  not 
being  carried  on  as  a  branch  of  specu- 
lative inquiry,  but  only  with  a  view 
to  the  exigencies  of  daily  practice, 
and  the  Jructifera  ^perimentaf  there- 
fore, being  aimed  at,  almost  to  the 
exclusion  of  the  ludfera.  Such  was 
medical  investigation  before  physio« 
logy  and  natural  history  began  to  be 
cultivated  as  branches  of  general 
knowledge.  The  only  questions  exa- 
mined were,  what  diet  is  wholesome, 
or  what  medicine  will  cure  some  given 
disease,  without  any  previous  system- 
atic inquiry  into  the  laws  of  nutrition, 
and  of  the  healthy  and  morbid  actioi^ 
of  the  different  organs,  on  which  laws 
the  effect  of  any  diet  or  medicine  must 
evidently  depend.  And  in  politics, 
the  questions  which  engaged  general 
attention  were  similar : — Is  such  an 
enactment,  or  such  a  form  of  govern- 
ment, beneficial  or  the  reverse — either 
universally,  or  to  some  particular  com- 
munity? without  any  previous  inquiry 
into  the  general  conditions  by  which 
the  operation  of  legislative  measures, 
or  the  effects  produced  by  forms  of 
government,  are  determined.  Students 
in  politics  thus  attempted  to  study 
the  pathology  and  therapeutics  of  the 
social  body  before  they  had  laid  the 
necessary  foundation  m  its  physio- 
logy ;  to  cure  disease  without  under- 
standing the  laws  of  health.  And 
the  result  was  such  as  it  must  always 
be  when  persons,  even  of  ability,  at- 
tempt to  deal  with  the  complex  ques- 
tions of  a  science  before  its  simpler 
and  more  elementary  truths  have  been 
established. 

No  wonder  that  when  the  pheno- 
mena of  society  have  so  rarely  been 
contemplated  in  the  point  of  view 
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clianuiWristio  nf  ncienv',  the  philn- 
■Dphy  of  todrty  ahould  have  inade 
little  progrew) ;  tbould  contain  few 
genera!  propointions  siifficieDtl;  pre- 
cise and  eortain  for  comraun  inqairere 
til  retogniBe  in  them  a,  twientific  oha- 
mcter.  The  vulgnr  iiatimi  accord- 
inijly  in,  that  all  pretKnsion  to  lay 
down  g^nernl  truths  iin  politics  and 
iic*iety  is  (jtiaokery ;  that  no  iinivar- 
xality  and  do  certainty  aru  attaiuuble 
in  niich  matter!!.  What  partly  excuses 
this  onmnion  notion  is,  that  it  is  really 
out  without  foundatioii  in  une  parti- 
oulor  »eiuie.  A  large  proportion  of 
those  who  have  laid  daim  to  the  cha- 
rortfir  of  philosophic  politioians  have 
nttenipted,  not  to  ascertain  iinivetsal 
•iwiiunici'M,  hilt  to  frame  aniveraal  pra- 
ciptB.  They  have  imagined  aome  one 
form  of  yiivenimeut,  or  eysteiuof  laws, 
t<i  fit  all  ca«e!i ;  a  prptenBioti  well 
iijiriting  the  ridicule  with  whiuh  it  is 
treated  by  practitionem,  and  wholly 
unsupported  by  the  analogy  of  the 
Alt  to  which,  (mm  the  nature  of  ita 
Htibjeot,  that  of  politios  lunat  ba  the 
iniwt  nearly  allied.  No  one  now  eup- 
JHIBBB  it  posaiblo  that  one  remedy  can 
cure  all  dlsoaaee,  or  even  the  name 
disease  in  all  constitutians  anii  habits 

V  It  is  not  necessary  even  to  the  per- 
fection of  a  science  that  the  corre- 
Hpuiidins  art  ahnnld  possess  universal, 
iir  even  genetnl  rules.  The  phenomena 
of  sooiDty  might  not  only  be  completely 
dopenilent  on  known  causes,  bnt  the 
mode  of  action  of  all  those  caoses  might 
be  rednoible  to  laws  of  considerable 
eiiuptidty,  and  yet  no  two  coaes  might 
admit  of  being  treated  In  precisely  the 
aomo  manner.     So  greatraight  hi? the 

•* variety  ot  drcnmrtancefl  on  which  the 
retulta  in  dilfervnt  cases  depend,  that 
the  art  mi^^ht  not  hare  a  single  gvneml 
precept  to  give,  except  that  of  watch- 
ing the  unnmstances  of  the  particular 
cnse,  and  ailapting  our  measures  to 
the  vflMta  which,  according  to  the 
principles  of  the  wience,  result  from 
thnee  cinmmstances.  But  although, 
in  so  complicated  a  class  of  subiects, 
it  is  impossible  to  Uy  down  practical 


maxims  of  universal  application,  i 
does  not  follow  that  the  iihenomen 
do  not  conform  to  nniversail  laws. 


g  2.  All  phenomena  of  society  are  , 
phenomena  of  human  natiTre,  gene- 
rated  by  the  action  of  outward  cir- 
cumfltancea  upon  mosses  of  bnman 
beings  :  and  if,  therefore,  the  pheuo- 
mena  uF  human  thought,  feeling  and 
action,  are  subject  to  fixed  laws,  the 
phenomena  of  society  cannot  bnt  cun- 
fiirm  to  Gxed  laws,  Che  cunsequenoe  of 
the  preceding.     There  is,  indeed,  no 

hope^  that_tlieSB~"^  ' '^ 

Rnowle^e  of  Ihe 
and  as  complete  a 
would  enable  uati 


thousands  of  years 
in  come.  But  the  difference  of  ctay 
tainty  is  not  in  the  lau-s  themselyes. 
it  is^n'  the"  doiia  to  wlii$  th^e  .laws 
ore  to  be  applied.  In  oatronomy  the 
causes  influencing  the  result  are  few, 
and  change  little,  and  that  little  ac- 
cording to  known  laws ;  we  can  ascer- 
t^n  what  they  are  now,  and  thence 
determine  what  thsy  will  be  at  any 
epoch  of  a  distant  future.  The  data, 
therefore,  in  aatronomy,  we  »«  certaio 
OS  tho  laws  themeel ves. _ Jibe  cn^:iim; 
stances,  on  the  contrary.  wSich  infla- 
ence  the  coudition  gmd  jBCgieaB—of 
society,  are  innumerable,  and  pecpe- 
tually  changing;  and  though  they  all 
change  in  obedience  to  causes,  and 
therefore  to  laws,  the  mnltitiide  of 
the  caosee  is  so  great  as  to  de^  OUI 
limited  powers  of  calciilatieo.  Koi 
to  say  tlwt  the  impossibility  of  ^>|^y- 
ing  precise  numbers  to  facta  of  ndi  a 
description,  would  set  an  inipaanble 
limit  to  the  possibility  of  otkniladig 
them  beforehand,  even  if  the  poWcn 
of  the  human  intellect  were  oUMrwiN 
adequate  to  the  task. 

But,  OS  before  remarked,  an  aomiiBt 
of  knowledge  quite  iusTtffiaeiit  lot 
prediction  uuy  be  most  rahaUe  fW 
guidance.  "Hia  soieuce  of  tnaiM. 
would  have  attamed  •  nsT  U^ 
point  of  perfection  if  it  enabkd  b^  ■ 
any  given  umditioo  of  social  aibdi^ — 


ill  the  conditinr,  for  instaiioe,  of 
Europe  or  any  Eiimpciin  onuntry  at 
the  proBent  timt, — to  iindentond  by 
ivlint  causrai  it  hod,  in  Aiiy  and  eTerj- . 
particuUr,  been  mode  wliat  it  was ; 
whether  it  wbs  tending  to  nuy,  ami 
to  what,  changas ;  what  effects  each 
feature  of  its  existing  Btate  was  likely 
tu  produce  in  the  future;  and  by 
what  meana  any  of  those  effects  might 
be  prevented,  modified,  or  aceeleratad, 
or  a  different  claaa  of  effecta  superin- 
(liiced.  There  it  nothing  ciiiiDerical 
in  the  hope  that  goneral  lawH,  suffi 
cient  to  enable  UH  to  anawpr  theee 
varioua  i]uestiona  for  any  oiuntry  or 
time  with  the  individual  oiroum«tanoeB 
of  which  we  are  well  acquainted,  do 
really  admit  of  Iwing  ascerta  ned 
nnd  that  the  other  branches  of  human 
knowledge,  whiuh  this  undertaking 
preanppoaes,  are  bo  far  advanced  tliat 
the  time  ia  ripe  for  its  commei  ce  ent. 
Much   is    the    object    nf    the    Sue  al 

That  the  nature  nf  what  I  con*  d 
the  tnie  method  of  the  science  may 
be  made  more  palpable,  by  first  show- 
ing wliat  that  method  ia  not.  it  will 
be  exp«iient  to  charocteriae  briefly 
two  radical  miaconceptions  of  the 
proper  mode  of  philosophising  on 
iwciety  and  goTHrnment,  one  or  other 
of  which  is,  either  explicitly  or  more 
often  unoonBciougly,  entertained  by 
almost  all  who  have  meditated  or 
argued  respecting  the  logic  of  politicB 
Huce  the  notion  of  treating  it  by  strict 
nile«,  and  on  Baaoniau  principlex,  has 
been  currentunuing  the  more  advanced 
thinkers.  These  erroneooa  methods, 
if  the  word  method  can  be  applied  to 
erronooue  tendencies  arising  from  the 
nbatince  of  any  autficientty  distinct 
conception  of  method,  mavbe  termed 
the  Experimental  or  Chemical  mode 
of  inveatigation,  and  the  Abstract  or 
Geometrical  mode.  We  shall  begin 
with  the  former. 


I   EXPItRlHENTAI, 

S  1.  The  lawa  of  the  phenomena  of 
society  are,  and  can  be,  nothing  but 
the  laws  of  the  actions  and  poAsluni 
of  human  beings  united  together  in 
the  social  state.  Men,  however,  in  a 
state  o£  society,  are  still  men  ;  theii' 
actions  and  passi        "        '    "'    '  ' 


may  be  rtsu  ed  lOuO  tb  sws  of  tFe 
Uure  nf  ud  visual  ma  In  eoc  aT 
-bhenomenatheC     poTTo   of  Cau  ca 
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looks  this  fact,  and  proceeds  as  if  the 
nature  of  man  as  an  individual  were 
nut  concerned  at  all,  or  were  con- 
cerned in  a  very  inferior  deoree,  in 
the  operations  of  haman  bemga  in 
duciety.  All  reasoning  in  political  or 
aocial  affairs,  gronnded  on  principles 
of  human  nature,  ia  objected  to  by 
reasonera  of  this  sort,  under  such 
names  as  "abstract  theory."  For  the 
direction  of  their  opinions  and  con- 
duct they  profeRij  to  demand,  in 
cases  without  exception,  specillc 
perienco. 

This  mode  of  thinking  is  not  only 
general  with  practitioners  in  politics, 
and  with  that  very  numerous  class 
who  (on  a  subject  which  no  one,  how- 
ever ignorant,  thinks  himself  inconi- 
petent  to  discusfi)  profees  to  guide 
themselves  by  common  sense  rather 
than  by  science,  but  is  often  counte- 
nanced by  persons  wiUi  greater  pre- 
tensions to  inatruction— persona  who, 
having  sufficient  acquaintance  with 
'     '  '  with  the  current  ideaa  t» 
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.rwtatl  ut  ni«UiiIip'«iciil  dogmoa— 
Uiiiik  th»t,  by  tnaitiii;;  pilitiual  fncbi 
In  a*  dimltly  expenmanial  >  method 
■1  chontcal  facta,  they  uro  showing 
tbamwlvea  true  Buoonlani,  and  prov- 
(tiK  thelf  ftdveraarlus  to  ba  mere  ayllo- 
^win  Mid  ichixilmen.  An,  however, 
thn  notion  of  the  Applicability  of  ex- 
JiiTliiiental  uibIIkkIii  topulitl(»I  pbiln- 
Kiphy  taunot  co-enUt  with  any  juat 
ciriUHjitiua  of  thene  metliodi  Ihem- 
wlvpM,  the  kind  of  arguments  from 
ejijierlpnoa  which  the  cheinloid  thenry 
hnnga  forth  m  its  frulta  (and  which 
fonn  the  atftpla,  in  thia  coiintry  ea- 
pBoially,  of  paviiainontary  nnd  hmit- 
ItlK*  oratory)  are  such  aa,  at  no  tiniH 
alnw  Bacon,  would  have  besn  ad- 
mitted to  bo  valid  in  chemlatry  Itaelf, 
or  Id  any  other  branch  nf  eiperlmentsl 
Hcienco.  They  ore  nuch  bb  these :  that 
the  jirohibition  of  foreieu  comtnodl- 
tleH  luiiat  conduce  to  natioDal  wealth, 
bceauie  England  has  fiouriehed  under 
it.  or  because  oountrieain  general  which 
liave  adopted  it  have  flourished ;  that 
our  lawi,  or  our  Internal  adminatm- 
tion,  or  our  conetitution,  are  excellent 
tor  n  similar  rooBon  ;  and  the  eternal 
al^lmients  from  hiaturical  exomplex, 
tnini  Athena  or  Romt,  from  the  firea 
in  Smithfiold  or  the  French  Esvolu- 
tlun. 

I  will  not  waste  time  in  contending 
ogalnat  modes  of  Hrguinentation  which 
no  penun,  with  the  amaliest  iirootice 
in  eitimnting  evidence,  could  puosibly 
be  b-lrayed  into ;  which  draw  mn- 
oluiiona  of  general  application  frrm  * 
■ingle  nnonalyfcd  instance,  or  arlii- 
trsrlly  mter  an  effect  to  some  one 
among  Its  antecedents,  witiiout  any 
pt«e<M  ot  elimination  or  ooaipariaon 
of  Instoncea.  It  la  a  rule  both  of  jus- 
tice  and  of  good  sense  to  napple  not 
with  the  abaurdest,  bat  with  tlw  most 
rcasonahle  form  of  a  wrong  opinino. 
Wo  thall  suppose  OHr  inqairer  ac- 
ijnointed  with  the  true  conditions  of 


realising  them,  m  for  aa  they 
reallfteil.       }le  ahoil  know  as  a 
the  facts  of  liislwj  aa  mi 
can  teach— as  much  oa  o» 

liy  testimony  without  the  n    

■A  any  theory ;  and  1(  those  mere  ttMt,  1 
properly  ouilnted,  can  flllfll  the  oonili-  7 
tiona  of  n  real  induction,  ho  e~  "  ~ 
i]ilalified  for  the  task. 

But  that  no  such  attempt  M 
the  anioileat  ohanae  of    succeai,  has   I 
been  abundantly  Hhown  in  tha  tenth  I 
chapter  of    the  Third  Book.*    We  f 
there  examinad  whether  effeatswhieh  | 
depend  on  a  oomplioatinn 
can  he  made  the  anfaject  of  a  true 
induction  by  observBtion  and  expen- 
ment ;    and  Doncluded,  on  the  moat 
convincing  grounds,  that  they  cannot. 
Sinoa,  of  nil  eSeota,  none  depend  on 
BO  great  a  complication  of  cauaea  i 
social  phenomena,  we  miebt  leave  oi 
cose  to  reat  in  aafety  on  that  preriooi   I 
ahowlng.    But  a  lo^cal  prinmpla  »»    I 
yet  ao  little  familiar  to  the  ordinary 
run  of  thinkers  requirea  to  be  Inaiated 
on  more  than  ones  in  order  to  moke 
the  due  imprEssIon  ;  and  the  preaent 
being  the   cose  which  of  all  others 
exemplifies  It  the  moat  stron^y,  tiiere 
will  be  advont^a  in  re-statjng-  the     i 
grounds  of  the  general  maxim,   aa    ] 
applied  to  the  apecialltiea  ui  the  nlaaa 
of  in([uirles  now  under  consideration. 


mental  methods  for  atcertaintng  the    I 
laws  of  social  phenomena,  la  that  «v    j 
are  without  the   mei 
arttlicial  experimenta 
could  contrive  experiments  at  letsnnt    | 
and  try  theiu  without  limit,  we  shuald   ] 
do  ao  under  ImmcnK  ditadvaati^BE 
both  from  tha  impoasjbilitf  of  stMtr- 
tninine  and  taking  note  of  all  tfe 
facts  of  tacb  oaae.  an>l  becaaM  (tbas 
facta  being  in  a  peipetn^  alate  rf  1 
change)   before    lufGuent  tia*  kal   I 
eUp^  to  ascerUiu  the  resoU  <'  t^  | 


a  pwnt  of  acqnirBmenta  for 
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the  same.  But  it  is  unnecessary  to 
consider  the  logical  objections  which 
would  exist  to  the  conclusiveness  of 
our  experiments,  since  we  palpably 
never  have  the  power  of  trying  any. 
We  can  only  watch  those  which  nature 
produces,  or  which  are  produced  for 
other  reasons.  We  cannot  adapt  our 
logical  means  to  our  wants  by  varying 
the  circumstances  as  the  exigencies  of 
elimination  may  require.  If  the  spon- 
taneous instances  formed  by  cotem- 
porary  events  and  by  the  successions 
of  phenomena  recorded  in  history 
afford  a  sufficient  variation  of  circum- 
stances, an  induction  from  specific  ex- 
perience is  attainable  ;  otherwise  not. 
The  question  to  be  resolved  is,  there- 
fore, whether  the  requisites  for  induc- 
tion respecting  the  causes  of  political 
effects  or  the  properties  of  political 
agents  are  to  be  met  with  in  history  ? 
including  under  the  term  cotempo- 
rary  history.  And  in  order  to  give 
fixity  to  our  conceptions,  it  will  be 
advisable  to  suppose  this  question 
asked  in  reference  to  some  special 
subject  of  political  inquiry  or  contro- 
versy ;  such  as  that  frequent  topic  of 
debate  in  the  present  century,  the 
operation  of  restnctive  and  prohibitory 
commercial  legislation  upon  national 
wealth.  Let  this,  then,  be  the  scien* 
tific  question  to  be  investigated  by 
specific  experience, 

§  3.  In  order  to  apply  to  the  case 
the  most  perfect  of  the  methods  of 
experimental  inquiry,  the  Method  of 
Difference,  we  require  to  find  two 
instances  which  tally  in  every  par- 
ticular except  the  one  which  is  the 
subject  of  inquiry.  If  two  nations 
can  be  found  which  are  alike  in  all 
natural  advantages  and  disadvan- 
tages ;  whose  people  resemble  each 
other  in  every  quality,  physical  and 
moral,  spontaneous  and  acquired ; 
whose  habits,  usages,  opinions,  laws 
and  institutions  are  the  same  in  all 
respects,  except  that  one  of  them  has 
a  more  protective  tariff,  or  in  other 
respects  interferes  more  with  the  free- 
dom of  industry;   if  one  of    these 


nations  is  found  to  be  rich  and  the 
other  poor,  or  one  richer  than  the 
other,  this  will  be  an  experimentum 
cruets — a  real  proof  by  experience 
which  of  the  two  systems  is  most 
favourable  to  national  riches.  But  the 
supposition  that  two  such  instances 
can  be  met  with  is  manifestly  absurd. 
Nor  is  such  a  concurrence  even 
abstractedly  possible.  Two  nations  *^ 
which  agreed  in  everything  except 
their  commercial  policy  would  agree 
also  in  that.  Differences  of  legisla- 
tion are  not  inherent  and  ultimate 
diversities  —  are  not  properties  of 
Kinds.  They  are  effects  of  pre-exist-  v 
ing  causes.  If  the  two  nations  differ 
in  this  portion  of  their  institutions,  it 
is  from  some  difference  in  their  posi- 
tion, and  thence  in  their  apparent 
interests,  or  in  some  portion  or  other 
of  their  opinions,  habits,  and  ten- 
dencies ;  which  opens  a  view  of  fur- 
ther differences  without  any  assignable 
limit,  capable  of  operating  on  their 
industrial  prosperity,  as  well  as  on 
every  other  feature  of  their  condition, 
in  more  ways  than  can  be  enumerated 
or  imagined.  There  is  thus  a  de- 
monstrated impossibility  of  obtaining, 
in  the  investigations  of  the  social 
science,  the  conditions  required  for 
the  most  conclusive  form  of  inquiry 
by  specific  experience. 

In  the  absence  of  the  direct,  we 
may  next  try,  as  in  other  cases,  the 
supplementary  resource,  called  in  a 
former  place  the  Indirect  Method  of 
Difference,  which,  instead  of  two  in- 
stances differing  in  nothing  but  the 
presence  or  absence  of  a  given  circum- 
stance, compares  two  clcuses  of  in- 
stances respectively  agreeing  in  no- 
thing but  the  presence  of  a  circum- 
stance on  the  one  side  and  its  absence 
on  the  other.  To  choose  the  most  / 
advantageous  case  conceivable,  (a  case 
far  too  advantageous  to  be  ever  ob- 
tained,) suppose  that  we  compare  one 
nation  which  has  a  restrictive  policv, 
with  two  or  more  nations  agreeing  m 
nothing  but  in  permitting  free  trade. 
We  need  not  now  suppose  that  either 
of  these  nations  agrees  with  the  first 
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in    nit    its  circniiiiitBnceB  ; 

btiuiuea,  aniIsiiutLeriii  Che  r 
Ami  it  may  ba  argued,  the 
nudona  renmin  poorer  than  Ma  ru- 
BtHctlve  natiiiit,  it  cannut  l;e  fur  want 
uither  of  the  tirat  or  af  the  secund  aot 
iiF  circuQiBtAaceg,  bat  it  must  tie  for 
waut  iif  the  proteotive  Bjateio.  If  {we 
might  uiy)  tho  Teatriotive  nation  liaJ 
prospered  from  the  one  set  of  causes, 
the  first  <if  the  free-tnuie  nntiona 
would  have  prospered  equally  :  if,  by 
reason  of  the  other,  the  second  would : 
but  neithur  has :  therafors  the  pros- 
perity was  owing  to  the  restriotious. 
This  will  be  allowed  to  be  a  very 
faTourable  specimen  of  an  argument 
from  BpsciGc  experieuoe  in  politics, 
and  if  this  be  inooncliwivB,  it  would 
not  be  easy  to  find  another  preferable 

Yet  that  it  is  inconclusive  scarcely 
requires  to  be  pointed  oat  Why  must 
the  prosperouH  nation  have  prospered 
from  one  cause  exclusively  !  National 
prosperity  is  always  the  collective  re- 
sult of  a  multitude  of  favourable  oir- 
;  and  of  these,  the  reatric- 


ivith   either 
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other  of  them.  Ita  proapenty  may  be 
partly  owing  to  circumstances  cammnn 
to  it  with  one  of  thoae  oatiiinB,  and 
partly  with  the  other,  while  they, 
having  each  of  them  only  half  the 
number  of  favourable  olraiimstancca, 
have  remained  inferior.  So  that  the 
closest  imitation  which  can  be  made 
in  the  social  science  of  a,  legitimate 
induction  from  direct  experience  gives 
but  a  specioua  semblance  of  couctuaire- 
nesB,  without  any  real  value. 

S  4.  The  Metliod  of  Difference  in 
either  of  its  forms  being  thus  com- 
pletely out  of  the  queetion,  tliero  re- 
mains the  Method  of  Agreement 
But  WB  are  ah^ady  aware  of  how 
little  I'alue  this  method  is  in  eanes 
admitting  Plurality  of  Causes ;  and 
w«.-iBl  phenompna  nrf  th,«e  in  Mhith 


the  plurality  prev^ls  io  tho  utmost 
poaaible  extent- 
Suppose  that  the  observer  makes 
the  luckiest  hit  which  could  be  given 
iiy  any  conceivable  combination  uf 
chances :  that  he  finds  two  mitions 
which  agree  in  no  clrcumatanoe  what- 
ever, except  in  having  a  restricdvB 
system  and  in  being  proHperooa  ;  or 
a  number  of  nations,  ail  proepeiona, 
which  have  do  antecedent  Corcun 
stances  oommon  to  them  all  but  thi 
of  having  a  reatrictive  policy,  It 
unnecessary  to  go  into  the  couaden 
tion  of  the  impossibility  of  ascertaininj; 
fro[n  history,  or  even  from  contempo- 
rary observation,  that  auch  is  really 
the  fact :  that  the  nations  agree  ii 
other  circumatance  capable  of  in 
encing  the  case.  X>et  us  suppose  this 
impassibility  vanquished,  and  the  fact 
ascertained  that  they  agree  onlf  in  a 
restrictive  system  aa  an  auteoedeut. 
and  industrial  prosperity  as  a  con- 
sequent. What  degree  of  presump- 
tion doea  thia  raise,  that  the  restric- 
tive syetem  caused  the  prosperity! 
One  BO  trifling  aa  to  be  equivalent  to 
none  at  all.  That  Boiae  one  antece- 
dent is  the  cauae  of  a  given  effect, 
because  all  other  anteoedenta  have 
been  found  capable  of  being  elimi- 
nated, is  a  just  inference  only  if  the 
effect  can  have  but  one  cause.  If  it 
admits  of  several,  nothing  is  more  na- 
tuTol  than  that  enoh  of  these  shonld 
separately  admit  of  being  elimioateiL 
New,  in  the  case  of  poUtieal  pht 
mena,  the  suppositioji  of  unity  d  a 
is  not  only  wide  of  the  truth,  but  at 
an  immenduralde  dintanoe  from  it 
The  causes  of  every  snciiil  phenofne- 
nun  which  we  are  particularly  inte. 
rested  aboat,  security,  wealth,  freedom, 
good  government,  public  virtue,  gene- 
ral intelligence,  or  their  oppusitiat,  H 
infinitely  numerous,  especially  the  o 
temal  or  remote  causes,  which  ^00 
ore,  for  the  moat  port,  accamlUe  lo 
direct  observation.  No  one  cause  1  ~' 
flees  of  itself  to  produce  any  of  ti 
phenomena ;  while  there  are  coaatle»' 
causes  whioh  haveaome  influence  avar 
them,  aod  may  uo-ojterate  either  in 
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their  prodncUon  nr  in  their  preven- 
Hon.  From  the  mere  fact,  therefore, 
□F  OUT  having  been  able  to  eliminate 

meuiB  infer  that  thin  circiimaMDCG 
v/as  nnt  mstnimsntal  to  tba  effect 
in  rrnrne  of  the  very  inatiuiGea  from 
which  WB  have  eliminatpd  it.  We 
can  conchide  thnt  tha  effect  is  eome- 
timeH  produced  without  it,  but  not 
that,  when  present,  it  does  not  con- 
tribute its  share. 

Similar  objectionB  nil!  be  found  to 
ayiply  to  the  Method  of  Concomitant 
Variations.  If  the  causes  which  act 
upon  the  state  of  any  society  pro- 
duced effects  differing  from  one  an- 
otber  in  kind ;  !E  wealth  depended 
on  one  cause,  pea«e  on  another,  a 
third  made  people  virtuous,  a  fourth 
iotcltigent,  we  might,  though  unable 
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0  each  of  them  that  property 
lit  the  effect  which  waxed  as  it  waxed, 
and  which  waned  as  it  waned.  But 
every  attribute  of  the  sivrf^  body  is 
inHuetieed  by  innumerable  oausea ; 
and  such  is  the  mutual  action  of  the 
co-existing  elements  of  society,  that 
whatever  affects  any  one  of  the  more 
important  of  them,  will  by  that  alone, 
if  it  does  not  affect  the  others  directly, 
affect  them  indirectly.  The  effects, 
ther»f  ore,  of  different  agents  not  being 
different  in  quality,  while  the  quan- 
tity of  each  is  the  mixed  result  ot  all 
the  agents,  the  variations  of  the  ag- 
gregate cannot  bear  sn  uniform  pro- 
portion to  those  of  any  one  of  its  com- 
]joncnt  parts. 

S  5.  There  remains  the  Method  of 
Residnei,  which  appears,  on  the  fiist 
view,  less  foreign  to  this  kind  of  in- 
quiry than  the  three  other  methods, 
because  it  only  requires  that  we 
should  accurately  note  the  circum- 
titancea  of  some  one  country,  or  state 
of  society.  Making  allowance,  there- 
upon, for  the  effect  of  all  causes 
whose  tendencies  ore  known,  the  re- 
sidue which  those  causes  ore  inade- 
>|Tiate  to  explain  may  plnosibly  be 
iri)pulej  to  the  remainder  of  the  oir 


which  are  known  tn  have 
existed  in  the  cose-  Something  simi- 
lar to  this  is  the  method  which  Cole- 
ridge *  desoribea  himself  as  having 
followed  in  his  political  Essays  in 
the  JfoTOi'nj  Pifd.  "  On  every  great 
occurrence  I  endeavoured  to  discover 
in  past  history  the  event  that  moat 
nearly  resembled  it.  I  pronnred, 
whenever  it  was  poseible,  the  con. 
temporary  historians,  memorialists, 
and  pamphleteers.  Then  fairiy  sub- 
tractmg  the  points  of  difference  from 
thoae  of  likeness,  as  the  balance 
favoured  the  former  or  ths  latter,  I 
conjectured  that  the  rvsnlt  would  be 

stance,  in  the  series  of  essays  en- 
titled 'A  Comparison  of  France  under 
Napoleon  M'itn  Kome  under  the  first 
Cffisars,'  and  in  those  which  followed, 
'  on  the  pnibable  final  restoration  of 
the  Bourbons.'  The  some  plan  I 
pursued  at  the  commencemEiit  of  the 
Spaoish  Revolution,  and  with  the 
same  auocesB,  taking  t)ie  war  of  the 
United  Provinces  vrith  Philip  II  oi 
the  groundwork  of  the  comparison." 
In  this  inquiry  he  no  doubt  employed 
the  Method  of  Residuea,  for,  in 
"subtracting  the  points  of  difference 
from  those  of  likeness,"  he  doubtless 
WL'ighed,  and  did  not  content  himself 
with  numbering,  them  :  he  doubtless 
took  those  points  of  agreement  only 
which  he  presumed  from  their  own 
nature  to  be  capable  of  influencing 
the  effect,  and,  allowing  for  that  in- 
fluence, oonoluded  that  the  romainder 
of  the  result  would  be  referable  to 
tho  points  of  difference. 

Whatever  may  be  the  efficacy  of 
this  method,  it  is,  as  we  long  ago  re- 
marked, not  a  method  of  pure  obser- 
vation and  experiment ;  it  concludes, 
not  from  a  compariaon  of  instances, 
but  from  the  comparison  of  an  in- 
stance with  the  result  of  a  previous 
deduction.  Applied  to  social  pheno- 
loena,  it  preanpposos  that  the  causes 
from  which  part  of  the  effect  pm- 
eecded  are  already  knoivii ;  and  as 
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we  have  nhown  that  these  coiinoC 
hnve  lieen  luiown  by  apeoiEc  experi- 
ence, thoy  muHt  have  been  ]eanit  by 
dvductiou  [from  priiuiiplea  of  hiunau 
imtUTB,  nperienca  being  called  in 
iinly  u  a  eupplementcry  resuurce,  to 
iteciu-mine  the  cauitHi  which  produced 
on  HiKiiplainod  residue.  But  if  tbe 
prineipltB  of  huiD.in  nature  may  ba 
had  reoouree  to  for  the  eetabiiahinent 
of  some  political  truthii,  t)iey  may  for 
all.  If  it  be  admisaibla  to  Bay,  Eng- 
land must  have  prospeced  by  reason 
of  the  prohibitory  syBteni,  because 
after  allowing  foe  oil  the  other  ten- 
(iDncisB  which  have  been  operating, 
there  is  a  portiou  oE  prosperity  BtSl 
to  be  aouounted  for ;  It  must  be  od- 
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the  effect  of  the  prohibitory  system, 
and  examiue  wlmt  account  the  laws 
cif  human  motives  and  acti 


t  tenden 


will  the  experimeuta] 
ntguuient  ninount  to  anything,  ex- 
cept in  veriliantion  g[  a  conclusion 
drawn  from  those  gener^  laws.  For 
we  may  subtract  tiiH  affect  of  one, 
two,  three,  or  four  causes,  but  we 
shall  never  succeed  in  subtracting 
the  effect  of  all  catutes  except  one ; 
while  it  would  be  a  curious  instance 
«S  the  dangers  of  dxi  mucli  cautiim, 
ir,  to  avoid  depending  on  u  priori 
reasoning  oonoerning  the  effect  of  a 
single  cause,  we  should  oblige  our- 
selves to  depend  ira  as  many  separate 
li  priori  reasonings  as  there  are  causee 
operating  concurrently  with  that  par- 
ticular cause  in  some  given  initai 
We  have  now  sufficiently  cht 


leui^hened  a  discussion  would  not 
Imve  been  neoessaiy  if  the  claim  to 
■lecide  authoritatively  on  political 
doctrines  were  confined  to  persona 
who  had  competently  studied  any 
one  of  the  higher  depai'tments  o(  phy- 
sical science.  But  since  the  genera- 
lity of  those  who  reason  on  political 
."iibyVcts,  satisfactorily  to  themselves 
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of  admirers,  know  ni'thing  whatever 
of  the  methods  of  physical  investigO' 
tion  beyond  a  few  precepts  which 
they  continue  to  parnit  after  Bacon, 
being  entirely  unaware  that  Bacon's 
conception  of  scientific  inquiry  has 
done  its  worl^  and  that  science  has 
now  advanced  into  a  higher  stage, 
there  are  probi^ly  many  to  whom 
such  remarks  as  the  foregoing  may 
still  be  useful.  In  an  age  in  which 
chemistry  itself,  when  attempting  to 
deal  with  the  more  oomplei  chemical 
sequences,  those  of  the  animal,  or  even 
the  vegetable  orgooisni,  lias  found 
it  necessary  to  become,  and  has  soo- 
ceeded  in  becoming,  a  Seductive 
Science,  it  is  not  to  be  apprehended 
that  any  person  of  scientitic  habits, 
who  bos  kept  pace  with  the  general 
progress  of  the  knowledge  of  nature, 
can  be  iu  danger  of  applying  the  me- 
thods ut  elementaiy  cheniistty  to  ex- 
plore the  sequences  of  the  most  com- 
plex order  of  phen 
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CHAPTER  VIIL 

or  THE  OKOSrETniCAL,  OR  ABSTIUeT 

g  I.  The  miacouccption  discussed 
in  the  preceding  chapter  ix,  as  we  said, 
chiefly  committed  by  persons  not  mush 
accustomed  to  scientitic  investigation : 
practitioners  in  politics,  who  rather 
employ  the  oommouplaces  of  philo- 
Sophy  to  justify  their  practice,  than 
seek  to  guide  their  practice  by  philo- 
sophic principles  :  or  imperfectly  edu- 
cated persons,  who,  in  ignorance  of 
the  careful  selection  and  ^aboral« 
comparison  of  instances  required  for 
the  formation  of  a  sound  theory,  at- 
tempt to  found  one  upon  a  few  coin- 
cidences  which    they    have  casaally 

The  orroneoiu  method  of  which  we 
are  now  to  treat,  is,  on  the  ooiitnrj, 
peculiar  to  thinking  and  stiulioiis 
could  have  snggetteL/ 
kinniari^ 


itself  but  to 
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with  the  nature  of  scientifio  research  ; 
who, — being  aware  of  the  impossi- 
bility of  establishing,  by  oaeual  obser- 
vation or  direct  experimentation,  a 
true  theory  of  eegMfttrnfiH  bo  complex 
as  are  those  of  the  social  phenomena, 
— have  recourse  to  the  simpler  laws 
which  are  immediately  operative  in 
those  phenomena,  and  which  are  no 
other  than  the  laws  of  the  nature  of 

V  the  human  beings  therein  concerned. 
These  thinkers  perceive  (what  the 
partisans  of  the  chemical  or  experi- 
mental theory  do  not)  that  the  science 
of  society  must  necessarily  be  deduc- 
tive. But,  from  an  insufficient  con- 
sideration  of  the  speoifio  nature  of  the 
subject-matter, — and  often  because 
(their  own  scientifio  education  having 
stopped  short  in  too  early  a  sti^) 
geometry  stands  in  their  minds  as  the 
type  of  all  deductive  science, — it  is  to 
geometry,  rather  than  to  astronomy 
and  natural  philosophy,  that  they  un- 
consciously assimilate  the  deductive 
science  of  society. 

Among  the  dififerenoes  between 
geometry  (a  science  of  co-existent 
facts,  altogether  independent  of  the 
laws  of  the  succession  of  phenomena) 
and  those  physical  Sciences  of  Causa- 
tion which  have  been  rendered  deduc- 
tive, the  following  is  one  of  the  most 
conspicuous:   That  geometry  affords 

^  no  room  for  what  so  constantly  occurs 
in  mechanics  and  its  applications,  the 
case  of  conflicting  forces ;  of  causes 
which  counteract  or  modify  one  an- 
other. In  mechanics  we  continually 
find  two  or  more  moving  forces  pro- 
ducing, not  motion,  but  rest ;  or 
motion  in  a  different  direction  from 
that  which  would  have  been  produced 
by  either  of  the  generating  forces.  It 
is  true  that  the  effect  of  the  joint 
forces  is  the  same  when  they  act 
simultaneously,  as  if  they  had  acted 
one  after  another,  or  by  turns ;  and 
it  is  in  this  that  the  difference  between 
mechanical  and  chemical  law  consists. 
But  still  the  effects,  whether  produced 
1>y  successive  or  by  simultaneous  ac- 
tion, do,  wholly  or  in  part,  cancel  one 
another :  what  the  one  force  does  the 


other,  partly  or  altogether,  undoes. 
There  is  no  similar  state  of  things  in 
geometry.  The  result  which  foUowa 
from  one  geometrical  principle  has 
nothing  that  conflicts  with  the  resulfe 
which  follows  from  another.  What 
is  proved  true  from  one  geometrical 
theorem,  what  would  be  true  if  no 
other  geometrical  principles  existed, 
cannot  be  altered  and  made  no  longer 
true  by  reason  of  some  other  geomet- 
rical principle.  What  is  once  proved 
true  is  true  in  all  cases,  whatever  sup- 
position may  be  made  in  regard  to  any 
other  matter. 

Now  a  conception,  similar  to  this 
last,  would  appear  to  have  been 
formed  of  the  social  science,  in  the 
minds  of  the  earlier  of  those  who  have  ^^ 
attempted  to  cultivate  it  by  a  deduc-^t**^ 
tive  method.  Mechanics  would  be  a 
science  very  similar  to  geometry  if 
every  motion  resulted  from  one  force 
alone,  and  not  from  a  confliot  of  forces. 
In  the  geometrical  theory  of  society, 
it  seems  to  be  supposed  that  this  is 
really  the  case  with  the  social  pheno- 
mena ;  that  each  of  them  results  al- 
ways from  only  one  force,  one  single 
property  of  human  nature. 

At  the  point  which  we  have  now 
reached,  it  cannot  be  necessary  to  say 
anything  either  in  proof  or  in  illustra* 
tion  of  the  assertion  that  such  is  not 
the  true  character  of  the  social  pheno- 
mena. There  is  not,  among  these 
most  complex  and  (for  that  reason) 
most  modifiable  of  all  phenomena,  any 
one  over  which  innumerable  forces  do 
not  exercise  influence ;  which  does 
not  depend  on  a  conjunction  of  very 
many  causes.  We  have  not,  there- 
fore, to  prove  the  notion  in  question 
to  be  an  error,  but  to  prove  that  the 
error  has  been  committed ;  that  so 
mistaken  a  conception  of  the  mode  in 
which  the  phenomena  of  society  are 
produced  has  actually  been  ascer- 
tained. 

§  2.  One  numerous  division  of  the 
reasoners  who  have  treated  social  facts 
according  to  geometrical  methods,  not 
admitting  any  modificatioiv  oi  ^sctViV^Nt 
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t  of  connide  ration  ;  because  in 
tbem  thia  error  is  complicated  with, 
Kod  18  tha  effect  of  another  fuada- 
mentsl  mitconception,  of  which  we 
lutva  already  taken  come  notioe,  and 
which  will  be  further  treated  of  befurtj 
we  conclude.  I  speak  of  thnae  who 
J  deduce  political  cnncliuiona  not  from 
laws  of  nature,  not  from  sequKUcea  of 
phenomena,  real  or  imaginary,  but 
from  unbending  practicid  maidins. 
Sneh,  for  eiample,  are  all  who  found 
their  theory  of  politics  on  what  is 
called  abel^acC  right,  that  is  to  say, 
on  miiTeraal  precepts ;  a  pretension  of 
which  we  have  already  noticed  thu 
chimerical  nature.  Sneh,  io  like  man- 
ner, are  those  who  make  the  aasump- 
tion  of  a  social  contract,  or  any  otbur 
kind  of  original  obligation,  and  apply 
it  to  particular  caseii  by  mere  ititer- 
pretation.  But  in  this  the  funda- 
mental error  fa  the  attempt  to  treat  an 
art  like  a  science,  and  to  have  a  de- 
ductive art ;  the  irratinnolity  of  which 
will  be  shown  in  a  futare  chapter.  It 
will  ba  proper  to  take  our  oxemplifica- 
tioii  of  the  geometrical  theory  from 
those  thinkers  who  have  avoided  this 
additional  error,  and  who  entertain,  w 
far,  a  jueter  idea  of  the  nature  of  poli- 
tical inquiry. 

We  may  cite,  in  the  flrat  instance, 
those  who  assume  as  the  principle  of 
their  political  philosophy  Uiat  govern- 
ment is  founded  on  fear  ;  that  the 
dread  of  each  other  in  the  one  motive 
by  which  human  beings  were  origin- 
aUy  brought  into  a  state  of  society, 
■nd  are  still  held  in  it.  Some  of  the 
eariier  scientiSo  inquirers  into  politics, 
in  particular  Hobbea,  aaeamed  thia 
proposition,  not  by  implication,  but 
avowedly,  na  the  foundation  of  their 
doctrine,  and  attempted  to  build  a 
complete  philosophy  of  politico  there- 
upon. It  is  true  that  Hobbes  did  not 
find  this  one  maxim  sufficient  to  carry 
him  through  the  whole  of  hia  subject, 
but  was  obliged  to  eke  it  out  by  the 
double  sophism  of  an  original  con- 
tract I  call  thia  a  double  sophism  ; 
first,  aa  paaaiug  off  a  fiction  for  a  tact, 


and,  secondly,  assuming  a  prWticat 
principle  or  precept  as  the  lusis  of  a 
theory  ;  which  is  a  pelUia  prineipii, 
since  (aa  we  noticed  in  treating  of  Uiat 
Fallacy)  every  rule  of  conduct,  evelt 
though  it  be  ao  binding  a  one  aa  tba 
observance  of  a  promise,  must  rest  its 
own  foundations  on  the  thooij  of  ths 
subject,  and  the  theory,  therefore,  can- 
not rest  upon  it. 

%  3,  Passing  over  less  important  in- 
stances, I  sh^l  come  St  onoe  to  tha 
moet  remarkable  etample  afforded  by 
our  own  times  of  the  geometrical  ma- 
thod  in  politics  ;  emanating  from  per- 
sons who  are  well  aware  of  the  dm- 
tinction  between  loieQce  and  art ;  who 
knew  that  rules  of  cnndnct  must  fol- 
low,  nut  precede,  the  ascertainment  of 
laws  of  nature,  and  that  the  latter; 
not  the  former,  ia  the  legitimate  lield' 
for  tile  apgilioation  of  t£e  deductive 
method.  I  allude  tu  the  interest- 
philosophy  of  tlie  Bentham  school 

The  profound  and  original  thinVers 
who  are  commonly  known  Under  thin 
description,  founded  their  general 
theory  of  government  on  one  compre- 
hensive premise,  namely,  that  men's 
actions  are  always  determined  by  iJieir 
interests.  There  is  an  ambiguity  in 
this  last  eipression  :  far,  as  the  santa 
philosophers,  especially  llentham,  gave 
the  name  of  an  interest  to  anything 
which  a/peison  likes,  the  proposition 
may  bafimderatooil  to  mean  only  this, 
that  men's  actions  are  always  deter- 
mined by  their  wishes.  In  this  sense, 
however,  it  would  not  bear  ont  any  of 
the  conseqaeiioes  which  these  writeis 
drew  from  it ;  and  the  word,  thera- 
fore,  in  their  political  reasonings,  muat 
be  understood  to  mean  (which  is  alsa 
the  explanation  they  themselves,  on 
such  occaaiima,  gave  of  it)  what  is 
commonly  termed  private  or  worldly 
interest.  j 

Taking  the  doctrine,  then,  in  thil' 
sense,  an  objection  presents  itself  (it 
limine  which  might  be  deameda  fatal' 
one,  namely,  that  SDBweepinga  proposi- 
tion is  far  from  being  universally  true. 
Human  beings  are  not  governed  ill  nil 
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ir  actions  by  tlitir  worldly  interestB, 
This,  however.  Is  by  no  lutnns  Co  con- 
cUiKire  an  dbjectina  ns  it  at  first  ap- 
pears I  btcaune  in  poljlicn  we  are  for 
the  most  port  concerned  with  the  con- 
duct, nut  of  individual  pirsons,  bnt 
either  of  a  aeriea  of  persons  (as  a  snc- 
cessi<in  of  kings),  or  a,  body  or  mass 
'  lersoiiB,  aa  a  natiun,  an  ariatooraay, 

a  lepcesentative  aneembly.  And 
whatever  a  true  of  a  large  majority 
of  mankind,  may  without  maoh  error 
be  taken  for  true  of  any  lucceuion  of 

tons,  considered  aa  a  whole,  or  of 
any  coUedJon  of  peraons  in  which  the 
act  of  the  majority  becomea  the  act  of 
the  whole  budy.  Although,  therefore, 
the  maxim  issomeCimes  expresaed  hi  a 
maimer  unnecessarily  paradoxical,  the 
oonaeqlienoea  drawn  from  It  will  hold 
eqanlly  good  if  the  assertion  be  limited 
ia  follows  :  Any  succession  uf  periHinn, 
it  the  majority  of  any  body  of  per- 
snns,  will  be  governad  in  the  bulk  of 
their  cimduct  by  their  personal  inte- 
rests. We  are  bound  to  allow  to  tlds 
ncbool  of  thinkers  the  benefit  of  this 
more  rational  statement  of  their  funda- 
mental maxim,  whlcb  ia  also  In  strict 
conformity  to  tha  eiplanationa  which, 
when  coTieidered  to  be  called  for,  have 
been  given  by  themselves. 

The  theory  goes  on  to  infer,  quite 
correctly,  that  if  the  actions  of  man- 
kind are  determined  in  the  main  by 
their  aellish  interests,  the  only  rulers 
who  will  govern  according  to  the  in- 
terest of  the  governed  ore  those  whose 
selSsh  interests  are  in  accordance  with 
And  to  this  is  added  h  third  pro. 
position,  namely,  that  no  rulera  have 
their  BelHsh  interest  identical  with 
that  of  the  governed,  anlesa  it  be  ren- 
dered »Q  by  accountability,  that  is,  by 
dependence  on  the  will  of  the  governed. 
In  other  words  (and  as  the  result  of 
the  whole),  that  the  desire  of  retain- 
ing or  the  fear  of  losing  thair  power, 
Aiid  whatever  is  thereon  consequent^ 
ia  the  Bole  motive  which  can  be  relied 
on  for  producing  on  the  part  uf  rulers 
a  course  of  conduct  in  accordance  with 
the  general  Interest. 
We  bavu  thus  a  fundamental  theo- 


rem of  politleal  science,  consistic^, 
three  ByllogiamH,and  depending  chiefly 
on  two  general  premises,  in  each  of 
which  a  certain  etfect  is  considered  as 
determined  only  by  one  cause,  not  by 
a.  concurrence  of  causes.  In  the  one, 
it  is  assumed  that  the  actions  of  ave- 
rage rulers  are  determined  solely  by 
self-interest ;  in  the  other,  that  the 
aenae  of  identity  of  Intereat  with  the 
governed,  is  produced  and  producible 
by  no  other  cause  than  regpoosibllity. 

Neither  of  these  propositions  is  by 
any  nutans  true  ;  the  last  is  extremely 
wide  of  the  truth. 

It  ia  not  true  that  the  actions  even  V 
uf  avenge  rulers  are  wholly,  or  any- 
tliing  approaching  to  wholly,  deter- 
mined by  their  personal  Interest,  or 
even  by  their  own  opinion  of  their 
personal  interest.  I  do  not  speak  of 
the  influence  of  a  sense  of  duty,  or 
feelings  of  philanthropy,  motives  never 
to  be  mainly  relfed  on,  though  (encept 
in  countries  or  during  perinds  of  great 
moral  debasement)  they  influence  al- 
most all  nilers  in  some  degree,  and 
some  rulers  in  a  very  great  degree.  ^^ 
But  I  insist  only  on  what  is  tme  of  "^ 
all  rulers,  vii.  that  the  chataoter  and 
course  of  their  actions  is  largely  in- 
fluenced (independently  of  petional 
calculation)  by  the  habitual  senti- 
ments and  feelings,  the  general  modes 
of  thinking  and  acting,  which  prevail 
throughout  the  community  of  whicl) 
they  are  members,  as  well  as  by  the 
feelings,  habits  and  modes  of  thought 
which  characterise  the  particnlar  class 
in  that  community  to  which  they 
themselves  belong.  And  no  one  wiU 
understand  or  be  able  to  deoi[ibei! 
their  system  of  conduct  who  does  nut 
take  idl  thesQ  things  into  account. 
They  are  also  much  influenced  by  the 
maxims  and  traditiona  which  have 
descended  to  them  from  other  rulers, 


their 


which    1 


and  traditions  have  been  known  to 
retain  an  ascendancy  during  long 
periods,  even  in  opposition  to  Uie  pri- 
vate intereBts  of  the  rulers  for  the 
time  being.  I  put  aside  tho  influenc« 
of  other  leas  general  causes.  Although, 
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tlii'mfore,  the  private  Intureute  tif  the 
tillers  or  uF  tbu  ruling  clnsi  ia  n 
pQWeriul  /ocos,  ooiiatoutly  iu  »o' 
nod  exetcUinK  the  uioat  impurlant 
iofluenua  upon  their  coiiduc^  there 
ia  tiso  in  wlmt  they  do  a  Ivgs  por- 
tioQ  trbieh  that  pnv»te  inteteat  by 
no  meaua  affonls  a  mfflciuut  expla- 
nation uf ;  and  even  the  porticulan 
which  coDitituta  the  guuilneaa  or  bad- 

und  no  iiin*U  degree,  inflneneed  by 
thoae  among  the  oircumBtatiuea  out- 
ing upon  tham,  whiub  cannut,  with 
imy  propriety,  be  included  iu  the  term 
Belf-interesL 

Toniing  now  to  tha  other  propoai- 
tioDithat  leaponaibility  to  thegovemed 
is  the  only  cauae  oapabls  of  producing 
iti  the  rulera  k  seiue  of  identity  of  in- 
tereet  with  the  community ;  this  is 
Itiil  less  odnuBsible  aa  an  universal 
trutli,  than  even  tha  former.  I  am 
not  apeiikine  of  perfeet  identity  of  in- 
tereBt,  vhich  iq  on  impracticable  cbi- 
inara,  wluoh,  moat  aeaiiedly,  roflpQiisi- 
bility  to  tliB  peoitle  doea  not  giva.  I 
Kpeok  <if  identity  in  eaaeutiula ;  luid 
the  eaaentiala  are  different  at  different 
plocea  and  timaa.  There  nre  a  large 
number  of  caaea  in  which  thi»e  tbinga 
which  it  ia  must  fur  the  gBncrol  in- 
tereat  that  the  i-ulers  should  do,  nre 
ulso  those  which  they  are  prumpted  to 
do  by  their  strongest  tieraonal  interest, 
tbo  oonaolidfttion  of  their  power.  The 
suppression,  for  instance,  of  anarchy 
and  reeiBtance  to  law, — the  complete 
cstabliahment  of  the  autbority  of  the 
central  government,  in  a  atiite  of  so- 
ciety like  that  of  l^Iurupe  in  the  middle 
ages,  — ia  one  of  tlio  strongest  interesta 
of  th«  people,  and  also  of  tha  rulers 
Esimply  beoauae  they  are  the  rulers  : 
and  nsponaibility  on  their  pai-t  could 
net  strengthen,  though  tn  many  con- 
veivabia  waya  it  might  weaken,  the 
niotivea  prompting  them  to  pui'sue  thia 
ubject.  During  the  greater  part  of  tha 
reign  of  Queen  Elizabeth,  and  of  niany 
(itlur  monarcha  who  nu|;ht  be  named, 
the  sense  of  identity  of  iutereat  be- 
tween the  sovereign  and  the  majority 
iif  the  jieople  ww  pcobftbly  stronger 


at  heart  too.    Had  Peter  the  GnaU 
or  the  tugged  savages  whom  hebt 
to  civilise,  tha  truest  inolinution 
wardg  the  things  which  wera  for 
real  interest  of  tltoBe  savages  T 

I  am  not  hers  attempting  to  t 
blish  a  theory  of  govenunent,  and  am 
not  called  upon  to  determine  the  pro- 
portional weight  whioh  ought  to  bt 
given  to  the  cdrcumatances  which  thi« 
ecbocJ  of  geometrical  politicians  left 
out  of  tlkcic  system,  and  those  whici 
they  took  into  it  I  nm  only  oancernsi 
tu  show  that  their  method  was  uu 
acientiSa  ;  not  to  measure  the  amouu 
of  error  which  may  have  affected  their 
pi'octical  coueluaions. 

It  ia  but  justice  to  them,  however, 
to  ramork  that  their  mistalie  was  not 
so  much  one  of  substonoa  aa  of  form  | 
and  conaiiited  in  presenting  in 
tematia  shape,  and  as  tha  •den^Gc 
trmtnient  of  a  great  philosophical 
question,  what  should  hava  passed  lur 
that  which  it  really  was,  the  niel« 
polemics  of  the  day.  Although  the 
actions  of  rulers  are  by  no  meana 
wholly  determined  by  their  eelflal) 
interests,  it  ia  cliiefly  as  a  security 
■gainst  those  setfisli  inlereilB  that 
constitutional  cliecks  are  requirod  | 
and  for  that  purpose  such  ohedu,  m 
Enghmd  and  the  other  natioQi  ot 
modem  Europe,  can  injno  manner  ba 
dispensed  with.  It  ia  likewise  true, 
that  in  these  same  nations,  and  in  tha 
present  age,  reapoasibility  to  the  gov- 
erned is  the  only  lueaiu  prooliwillj 
available  to  create  a  feeling  of  identity 
of  interest,  ii      ' 


correction  of  our  represauttttive  _ 
tern,  1  have  nothing  to  object ;  but  I 
confess  my  regret,  that  the  i  " 
though  highly  Important  portio 
the  philos^thy  of  gnveminnnt,  whiidi 
was  wauteil  for  the  iinmediate  poT' 
poae  of  sLTiing  the  cause  of  porlia- 
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mentRry  reform,  alionld  have  been 
IikUI  forth  by  thinkers  of  siieh  emi- 
nence as  a,  complete  thmry. 

It  ia  not  to  bo  Imn^iDed  possible, 
nor  IB  it  true  in  point  of  ftwt,  that 
tliego  i^ilosophera  regarded  the  few 
premiaeB  of  their  theory  na  Inoludiag' 
all  that  ia  required  for  eiplalning 
lincinl  phenonienA,  or  for  determining 
ths  choice  oF  fontiii  of  goremiaentand 
lueaaureB  of  legpalation  and  admlnii- 
tration.  They  were  too  highly  in- 
ttnioted,  uf  too  coinpreheneiTe  intel- 
lect, and  Bome  of  them  uf  too  ijober 
and  pcBctiool  n  cborocter,  for  such  an 
error.  They  would  have  applied,  and 
did  apply,  their  prindples  with  in- 
nnnierable  allowances.  But  it  ia  not 
»llnwftooea  that  ant  wanted.  There 
J  ie  little  uhanoe  of  making  dne  amends 
in  the  Biiporetniotnra  of  a  theory  for 
the  want  of  sufficient  breadth  in  ita 
fnundationB.     It  isunphilosophical 


It  of  a  few 


tthe 


i^enciei  by  which  the  phi 
determined,  and  leave  the  rest  to  the 
routine  uf  practice  or  the  sagacity  (if 
conjecture.  We  either  ought  not  to 
pretend  to  Bcientific  forma,  or  we  ought 
to  study  all  the  determining  agonoien 
ei|aal]y,  and  endeavour,  ro  far  ae  it 
can  be  done,  to  indade  all  of  them 
within  the  pale  of  the  soteiioe  i  elae 
we  ehall  InfalUbly  beitow  a  dispropor- 
tionnte  attention  upon  thoes  which 
our  theory  takes  into  aocount,  while 
we  Tnieestimate  the  rest,  and  probably 
underrate  their  importance.  Thatthn 
deductiona  ahould  be  from  the  whole 
and  not  from  a  part  only  of  the  lawa 
of  iiatnre  that  are  concerned,  wmiM 
b«  desirable  even  it  those  omitted  were 
so  iuBigniticant  in  comporismi  with  the 
othem,  that  they  might,  far  most  pur- 
poses and  on  most  oocoainna,  be  left 
out  of  the  account.  Sut  thin  ii  fni 
indeed  from  being  true  in  the  social 
science.  The  phenomena  of  nodety 
do  nut  depend,  in  eesentiala,  on  wnne 
one  agency  or  law  of  human  naturp, 
with  only  inconsiderable  modiBcatimis 
from  others.  The  whole  of  the  quail- 
tiui  of  human  nature  JnHuenee  those 
len^  and  Uwm  !■  not  one  which 


B  then 


in  a  amad   degrp' 
3,  the  n 


fork 


greatalterattoUoF  which  would  not  ma- 
terially alfect  the  whole  aspect  oC  »>- 
ciety.  and  change  more  or  lean  the  se- 
quences of  Booialphenomuna  ^lerally. 
The  theory  which  boa  been  the 
Bubjeot  of  these  remarks  ia,  in  thiii 
country  at  least,  the  principal  coteiil- 
porary  example  of  what  I  have  styled 
the  geometrical  metbod  of  philosophia- 
lug  m  the  social  science  ;  and  our  exa- 
mination of  it  baa,  for  this  resson, 
been  more  detailed  tlian  would  other- 
wise have  been  suitable  t 
like  the  present.  Having 
□iently  illustrated  the  two  erronenii^ 
methods,  we  shall  pass  without  further 
preliminary  to  the  true  method ;  that 
which  proceeds  (oonformably  to  the 
practice  of  the  more  complex  physical 
Bciencesl  deductively  indeed,  but  by 
dednetion  from  many,  not  from  otic 
or  a  very  few,  original  premises ;  con- 
sidering each  effect  as  |  what  it  really 
1  aggregate  result  of  many  causes, 
ojiera ting  siimetimes through  the  same, 
sometimes  through  different  mental 
agencies,  or  laws  of  human  nature. 


CHAPTER  IX. 

OF  TBH  fHVflICA!,   O 

S  I.  Aftkr  what  has  been  said  to 
illustrate  the  nature  of  the  inquiry 
into  social  phenomena,  the  general 
character  of  the  method  proper  to 
that  inquiry  is  sufficiently  evident, 
and  needs  only  to  be  recapitulated, 
not  proved.  Howeter  complex  the 
phenomena,  all  their  Bequcncos  and 
oo-e»iatenoea  resnlt  from  the  laws  of  . 
the  separata  elements.  The  effect  <^ 
produced,  in  social  phenomena,  by 
any  onmplox  set  of  oiroumstanoes, , 
amounts  precisely  to  the  sum  of  the| 
effects  of  the  drcumatanoes  taken 
singly;  and  the  complexity  does  not 
oriae  from  the  number  of  the  laws 
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nuoiber  and  variety  of  the  data  Or 
cletntnitj — of  the  agents  vthicb,  in 
obwiiraice  to  that  Einull  number  of 
laws,  co-opecate  towarda  the  effect. 
The  Bocial  Science,  therefore,  (which, 
by  a  cnnvenient  batiiariifm,  has  been 
termed  Sooiulogj,)  ia  a  deductive 
Hcieuce  ;  not,  indeed,  after  the  model 
of  geometry,  bat  aifter  that  of  the 
,  mora  complex  phyeical  aciencea.  It 
J  infen  the  law  of  each  effect  from  the 
I.-iin  of  cauution  on  which  that  t-Sect 
depends  ;  not,  however,  from  the  law 
merely  ij  one  oauae,  aa  in  the  geome- 
trical method  ;  but  by  oonaidering  all 
the  cauBeg  which  conjunctly  InSueocti 
the  effect,  and  compounding  their  la  wa 
with  one  another.  Its  method,  id 
Khart,  ia  the  CoDaret«  Deductive  Me- 
thod :  that  of  which  astronomy  fur- 
nishes the  moat  perfect,  natuml  philo- 
Rophya  Bomewhat  leaa  perfect  example, 
and  the  eniployment  of  which,  with 
the  adaptationa  and  precautions  re- 
quired by  the  subject,  ia  beginning  to 
regenerate  physiolo^. 

Nor  does  it  admit  of  donbt  that 
similar  adaptation))  and  precautiona 
are  Indispeneable  in  socioli^y.  In 
applying  to  that  most  coinplei  of  all 
studies  what  is  demonatrobly  the  sole 
method  capable  of  throwing  the  light 
d(  science  even  upon  phenomena  of  a 
far  interior  degree  of  complication, 
we  ought  to  be  aware  that  the  same 
superior  complesity  which  renders  the 
in!<tniuient  of  deduction  mure  neces- 
Bury,  renders  it  alao  more  precarious  ; 
Rol  we  must  be  prepared  to  meet,  by 
appropriate  ooiitrivaDcea,  this  iucrenaa 
of  difficulty. 

The  actions  and  feelings  of  human 
beinga  in  the  social  state  are,  no 
doubt,  entirely  goyemcil  by  psycho- 
logical and  ethological  laws ;  wliat- 
,  ever  influence  any  cause  exerciseH 
upon  the  social  phenomena,  it  exer- 
cises through  thoae  lawa.  Supposing, 
therefore,  the  laws  of  human  octious 
and  feelings  ti>  be  sufficiently  knowo, 
there  ia  no  eitraiirdinary  dilnculty  in 
detenniuiug  from  those  laws  the  na- 
ture of  the  social  effecta  which  any 
given  cause  tends  lu  produce.    But , 


when  the  i^iieetion  ia  that  of  com 
pounding  aeveral  tendencies  together, 
and  computing  the  aggregate  result 
of  many  co-existeut  causes;  andespe- 
cinJly  when,  by  attempting  to  predict 
what  will  adoally  ocinir  in  a  given 
oaae,  we  incur  tbe  obligation  of  esti- 
mating and  compounding  the  infln- 
encea  of  all  the  causes  which  happen 
to  exiat  in  that  case ;  we  attempt  a 
task  to  prooeed  far  in  which  surpasses 
the  compass  of  the  human  focultieB. 

If  all  the  resources  of  science  are 
not  sufficient  to  ennblo  us  to  caloulate 
(i  priori,  with  complete  precision,  tlie 
mutual  action  of  three  bodies  gravi- 
tating towards  one  another ;  it  may 
be  judged  with  what  prospect  of  «ae- 
cess  we  should  endeavour  to  coIcuLite 
the  result  of  the  conflicting  tendencies 
which  are  acting  in  a  thousand  diffe- 
rent directions  and  promoting  a  thou* 
sand  different  cbangea  at  a  given  in- 
stant in  a  given  society :  although 
we  might  and  ought  to  be  able,  from 
tlie  laws  of  human  nature,  to  distin- 
guish correctly  enough  tbe  tendencies 
themselves,  so  far  as  tlley  depend  on 
causes  accessible  to  our  observation  ; 
and  to  determine  the  direction  wliic)i 
each  of  them,  if  acting  aloue,  woulil 
impreas  upon  society,  aa  well  as,  in  a 
general  way  at  least,  to  prononneo 
that  some  of  tlieae  tendencies  ai'e 
more  pov^irful  than  others. 

But,  without  dissembling  the  ne- 
cessary imperfections  of  the  (k  priori 
method  when  applied  to  suoh  a  sub- 

J'ect,  neither  ought  we,  on  the  other 
land,  to  exaggerate  them.  The  same 
objections  which  apply  to  the  Atethod 
of  Deduction  in  this  its  most  difficult 
employraent,  apply  to  it,  as  we  for- 
merly showed,*  in  its  easiest ;  and 
would  even  there  have  been  insuper- 
able, if  there  had  not  existed,  as  was 
then  fully  explained,  an  appropriate 
remedy.  This  remedy  consistain  the 
process  which,  under  the  name  of 
Verification,  we  have  characterised 
OS  the  third  essential  constituent  part 
of  the  Deductive  Method ;   that  uf 

'  Supra,  p.  19;. 


cnllftting  the  cnnclneiona  of  the  ratio- 
ciiiatjon  either  with  the  concrete  phe- 
noiueoa  themselves,  or,  when  euch 
ore  ubtainsble,  with  their  empirical 
lawB     The  ground  of  confidencs  in 

f  any  coni^rcte  deductive  Hciance  la  iwt 
"  the  (I  priori  rpftfoning  itBelf,  but  the 
occordknce  between  it«  leeults  and 
tlune  of  observation  A  ponttriuii. 
Jilither  of  these  prooeBsea^  apart  from 
the  other,  diniinidlif^  in  value  as  the 
subject  increasoi  in  complication,  and 
this  in  ao  rapid  a  ratio  as  soon  to  be- 
come outirely  wqrthleaa;  but  til  e  re- 
liance to  be  placed  in  the  ooncurience 
of  the  two  sorts  of  evidence  not  only 
lloxs  Dot  diminish  in  anything  like 
the  same  proportion,  but  is  not  vieces- 
sarily  much  diminished  at  all.  No- 
thing more  results  than  a  disturbance 
ill  the  order  of  precedency  of  the  two 
proceasesi,  Bometimes  amounting;  to  its 
Dctual  invuision  :  insoniach  that,  in- 
stead of  deduciug  otir  couclusiona  by 

t  renseningr  and  verifying  them  by  ob> 
servatiou,  we  iu  some  eases  begin  by 
obtaining  tham  pigvisionollj  from 
.Bpecifio  experience,  and  Bftcrwnrds 
connect  them  with  the  principles  of 
human  nature  by  i  priori  reasonings, 
which  rnasoningH  are  thus  a  real  Veri- 
fication. 

The  only  thinker  who,  with  n  eoin- 
petent  knowledge  of  soientifio  me- 
thods in  general,  has  attmiipted  to 
characterise  the  Method  of  Soiaology, 
iVL  Comte,  considers  this  inverse 
order  an  inseparably  inherent  in  the 
nature    of    sociological    speculation. 

4  He  looks  upon  the  social  science  aa 
essentially  consisting  of  generalisa- 
tions from  history,  verified,  not  origi- 
nally suggested,  by  deduction  from 
the  laws  of  human  nature.  Though 
there  is  a  truth  contained  in  this 
opinion,  of  which  I  shall  presently 
■endeavour  to  show  the  importance,  I 
caimut  but  think  that  this  truth  is 
i-tiunciated  in  too  unlimited  a  manner, 
and  that  there  is  considerable  scope 
in  Booioliigical  inquiry  for  the  direct, 
as  well  09  for  the  inverse,  Deductive 


Uwiil,  in  fact,  be  shown  ii 


tlie 


next  chapter,  that  there  is  a  land  of 
soeiolugioil  in[[iiirieB  to  wiiich,  from 
thr^ir  prodiuiouB  complication,  tlie 
method  of  direct  deduction  ia  alto- 
gether Inapplicable,  while  by  a  happy 
compensaUon  it  is  precisely  in  these 
cases  that  wa  aro  able  to  obtain  the 
beat  empirical  laws :  to  these  Inquiries, 
therefore,  the  Invenso  Method  is  ex- 
clusively adapted.  But  there  are  also^ 
OS  will  pnssently  appear,  othor  coHes 
in  which  it  is  impossible  to  obtain 
from  direct  observation  anything 
worthy  the  name  of  an  empirical 
law  ;  and  it  fortimately  happens  that 
these  ore  tlie  very  coses  In  which  the 
Direct  Method  is  least  affected  by 
tha  objection,  which  undoubtedly  must 
alwi^s  aHect  it  in  a  certain  dea^ee. 

'We  shall  begin,  then,  by  uxiking 
at  the  Social  Science  as  a  science  of 
direct  Deduction,  and  considering 
what  can  be  accomplished  in  it,  and 
under  what  limitations,  by  that  mode 
of  invesljgation.  We  shall,  then,  in 
a  separate  chapter,  ei:amine  and  en- 
deavour to  characterise  the  iuveise 
pruceiia. 

£  s.  It  is  evident,  in  the  first  place, 
that  Sociology,  considered  sfi  a  system 
of  deductions  A  priari,  cannot  be  a 
science  of  positive  nrediotiuna,  but 
only  of  tendencies.  We  may  t>e  able 
to  conclude,  from  the  laws  of  human 
nature  applied  to  the  drcumstancea 
of  a  given  state  of  aociety,  that  a 
particular  cause  will  operate. in  a 
certain  manner  unless  cnimteiafted  | 
hut  we  cau  never  be  assured  to  what 
extent  or  amount  it  will  so  operate, 
or  affirm  with  certainty  that  it  will 
not  be  counteracted;  beoause  we  can 
seldum  know,  even  approximately, 
all  the  agencies  which  may  co-exist 
with  it,  and  still  less  calculate  the 
collective  result  of  so  many  combined 
elements.  The  renurk,  however,  must .' 
here  be  once  more  repeated.  tliAt 
knuwledge  insufficient  fur  prediction 
may  be  most  valuable  for  guidance. 
It  ia  not  necessary  for  the  wise  con- 
duct of  the  affairs  of  society,  no  more 
than  o£  any  one's  private  concema, 
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thflb  wc  blioiiM  be  nblu  ti>  Foresee 
infallibly  tlie  »snlta  nf  what  we  ilo. 
We  muat  ew^k  our  objectit  Liy  niL'niiH 
which  may  pothapa  be  detented,  ftnJ 
UkepreaMitfiniBftgMiutdaiieerH  which 
pouiblj  nu;  never  be  realised.  The 
■im  ot  practical  polilioi  is  tu  nurround 
Btiy  giVBD  Bodely  vHth  the  gnateit 
pussitile  nomitHr  of  circimnatnnCDB  nf 
which  the  teodeuoiea  are  beneficial, 
and  to  reinovu  or  coutituntct,  aa  lax 
M  practieabin,  those  of  whiuh  the 
tendencien  are  injurioiis.  A  know- 
leiige  of  the  tendenciaii  only,  though 
wiuiDlit  tha  power  of  accurately  pre- 
dicting their  cnaJHnct  Tenilt,  gives  ub 


rable  < 


it  this  ] 


It  would,  howei 
mippooe  that,  even  with  respeot  to 
tendenciea,  we  could  arrive  in  this 
manner  at  any  great  number  oE  pro- 
)>oeltioDa  which  will  be  true  In  all 
widetlea  without  exoeptlon.  Such  r 
BUpposition  would  be  iuciHinBtent  with 
the  eminently  inodifialde  nature  <if  the 
social  phenomena,  and  the  multitude 
Biid  vnrlety  of  tho  oircumBtanns  by 
which    they  are    modified ;    circum- 

nearlj  the  same,  in  two  liiffareiit 
BiKiietie»,  or  in  two  dilferent  periods 
of  the  sotnu  Hooiety.  Thifl  would  not 
be  BO  wrioiis  on  obatocle  if,  though 
the   causes    acting    upon   Bociety    In 

" '   "~"   lerous,   those  which 

a  feature  of  society 
in  number ;  for  we 
isulate  any  particular 
siKual  phenomenon,  and  inveati^te 
Its  laws  without  disturbance  from 
tho  rest.  But  the  truth  la  the  very 
upposite  nf  this.  Whatever  affects, 
in  an  ajqireclable  degree,  any  one 
element   of   the    sooial   ntate,    affects 


phenomena  is  one  gteut  case  of  Inter- 
mixture of  Laws.  We  can  never 
eitltcr  understand  in  th<»ry  or  com- 
mand in  practice  the  condition  of  h 
society  in  any  one  respect,  without 
taking  into  consideration  its  condi- 


iniijht  1 


tiun 


n  all  othei 


eapeots.     Then 


.1  social  phenomenon  which  m  not 


mnro  or  less  inHnenced  by 
otiier  pnrt  of  the  conditjon  of  tha 
same  suciety,  nud  therefore  l>y  every 
cause  which  is  influencing  1M7  other 
nf  the  ornitemponmeoua  mclHl  pheno- 
mena. There  is,  in  short,  what  phy-, 
sinlogists  term  a  coimoii"  "  '  " 
that  existing  among  the 
and  fnnatiims  of  the  pbysionl  fraioe 
of  man  Hid  the  more  perfect 
and  oonstitutingone  of  them  .^  ... 
logies  vhich  liave  rendered  nuiver«al 
such  eipressions  OB  the  "bodypolltio'' 
and  "body  natural,"  It  follows  ' 
this  a>niin»tit,  that  unless  two  soi 
could  be  alike  in  all  the 
which  surround  and  influenoa  them, 
( which  would  imply  their  being  alike 
in  their  previous  history,)  no  portion 
whatever  of  the  phenomena  will,  un- 
less by  accident,  precisely  correspond  1 
no  one  cause  will  produce  uxactly  ths 
same  effecta  fn  both.  Srei^  cause, 
OS  its  effect  spreads  through  society, 
comes  somewhere  in  contact  with 
dilferent  seta  of  agencies,  and  Ihua 
has  its  effects  on  some  of  the  social 
phenomena  differantly  modified;  ai 
these  differencen,  by  their  reaotio 
produce  n  difference  even  in  those 
~tiin  effects  which  would  otherwise 
havir  been  the  same.  We  can  never, 
therefore,  afHrm  with  certainty  that 
a  cause  wliich  hca  a  particular  ten- 
dency In  one  people  or  in  one  age  wHI 
have  exactly  the  same  tendeno;  ' 
another,  without  referring  back  l( 
premises,  and  performing  over  a 
for  the  second  i^  or  nation  .... 
annlysis  of  the  whole  of  Its  influ- 
encing circumstances  which  wa  h 
already  performed  for  the  first.  Ttwi 
deductive  scienco  of  society  will  not' 
lay  down  a  theorem,  asserting  In  an 
universal  manner  the  effect  ot  any 
cause ;  knit  will  rather  teach  us  how 
to  frame  the  proper  theorem  for  tho 
circumstances  of  any  given  case.  It 
will  not  give  the  laws  of  sooiety  In 
general,  hut  the  means  of  determin- 
ing the  phenomena  of  ai^  gtv«n 
society  from  the  particular  aleaumt* 
or  data  of  that  society. 
All  tho  general  pro|)<»Itioii3  wliieli 
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can  be  framed  by  the  deductive  science 
are,  tlierefore,  in  the  strictest  sense  of 
the  word,  hypothetical.  They  are 
grounded  on  some  supposititious  set 
of  circumstances,  and  declare  how 
some  given  cause  would  operate  in 
those  circumstances,  supposing  that 
no  others  were  combined  with  them. 
If  the  set  of  circumstances  supposed 
have  been  copied  from  those  of  any 
existing  society,  the  conclusions  will 
be  true  of  that  society,  provided,  and 
in  as  far  as,  the  effect  of  those  circum- 
Rtances  ahail  not  be  modified  by  others 
which  have  not  been  taken  into  the  ac- 
count. If  we  desire  a  nearer  approach 
to  concrete  truth,  we  can  only  aim  at 
it  by  taking,  or  endeavouring  to  take, 
a  greater  number  of  individualising 
circumstances  into  the  computation. 

Considering,  however,  in  how  ac- 
celerating a  ratio  the  uncertainty  of 
our  conclusions  increase  as  we  at- 
tempt to  take  the  effect  of  a  greater 
number  of  concur/ent  causes  into  our 
calculations,  the  hypothetical  combi- 
nations of  circumstances  on  which  we 
construct  the  general  theorems  of  the 
science  cannot  be  made  very  complex 
without  so  rapidly  accumulating  a  lia- 
1)ility  to  error  as  must  soon  deprive  our 
conclusions  of  all  value.  Tliismodeof  in- 
quiry, considered  as  a  means  of  obtain- 
ing general  propositions,  must  there- 
fore, on  pain  of  frivolity,  be  limited 
to  those  classes  of  social  facts  which, 
though  influenced  like  the  rest  by  all 
sociological  agents,  are  under  the  im- 
mediate influence,  principally  at  least, 
of  a  few  only. 

§  3.  Notwithstanding  the  universal 
consenaut  of  the  socisd  phenomena, 
whereby  nothing  which  takes  place  in 
any  part  of  the  operations  of  society  is 
without  its  share  of  influence  on  every 
other  part ;  and  notwithstanding  the 
paramount  ascendancy  which  the  gen- 
eral state  of  civilisation  and  social  pro- 
gress in  any  given  society  must  hence 
exercise  over  all  the  partial  and  sub- 
ordinate phenomena ;  it  is  not  the 
less  true  that  different  species  of  social 
facts  are  in  the  main  dependent,  im- 


f^ 


mediately  and  in  the  first  resort,  on 
different  kinds  of  causes  ;  and  there- 
fore not  only  may  with  advantage, 
but  must,  be  studied  apart :  just  as  in 
the  natural  body  we  study  separately 
the  physiology  and  pathology  of  each 
of  the  principal  organs  and  tissues, 
though  every  one  is  acted  upon  by 
the  state  of  aJl  the  others;  and  though 
the  peculiar  constitution  and  general 
state  of  health  of  the  organism  co-ope- 
rates with,  and  often  preponderates 
over,  the  local  causes,  in  determining 
the  state  of  any  particular  organ. 

On  these  considerations  is  grounded 
the  existence  of  distinct  and  separate, 
thoughnot  independent,  branchesor  de- 
partments of  sociological  speculation. 

There  is,  for  example,  one  large  ^ 
class  of  social  phenomena  in  which  the 
immediately  determining  causes  are 
principally  those  which  act  through 
the  desire  of  wealth,  and  in  which 
the  psychological  law  mainly  con- 
cerned is  the  familiar  one  that  a 
greater  gain  is  preferred  to  a  smaller. 
I  mean,  of  course,  that  portion  of  the 
phenomena  of  society  which  emanates 
from  the  industrial  or  productive  ope- 
rations of  mankind,  and  from  those 
of  their  acts  through  which  the  distri- 
bution of  the  products  of  those  indus- 
trial operations  take  place,  in  so  far 
as  not  effected  by  force  or  modified 
by  voluntary  gift.  By  reasoning  from 
that  one  law  of  human  nature,  and 
from  the  principal  outward  circum- 
stances (whether  universal  or  confined 
to  particular  states  of  society)  which 
operate  upon  the  human  mind  through 
that  law,  we  may  be  enabled  to  ex- 
plain and  predict  this  portion  of  the 
phenomena  of  society,  so  far  as  they 
depend  on  that  class  of  circumstances 
only,  overlooking  the  influence  of  any 
other  of  the  circumstances  of  society, 
and  therefore  peither  tracing  back 
the  circumstances  which  we  do  take 
into  account  to  their  possible  origin 
in  some  other  facts  in  the  social  state, 
nor  makhig  allowance  for  the  manner 
in  which  any  of  those  other  circum- 
stances may  interfere  with  and  coun- 
teract or  modify  the  effect  of  the  for- 


LOGIC  OF  THE  MORAL  SCIENCES 


mer.  A  departrnfnt  of  Bcience  may 
thjw  bo  conatructed,  which  hn!>  re- 
ceived the  lutme  qF  Political  Eonnomy. 
The  motive  ivhlch  Buggestn  the 
separSiticni  of  thia  portion  of  the  social 
phenomena  from  the  rest,  nnd  the 
oreationof  ndiatiaot  branch  of  ecience 
jwhitin?  to  them,  is,  (hat  thej  do 
■'tnafiWy  depend,  at  leoiat  in  the  l^rat 
reMrt,  on  one  clsfls  of  circumstances 
only  ;  and  that  even  when  other  cir- 
cumgtances  interfere,  the  saceFtaia- 
ment  of  the  effect  due  to  the  one  eli«8 
of  circiiniatancea  alone  ia  n  Bufilcientty 
intricate  luid  di  tflcnit  buainesa  to  make 
it  ex]wdient  to  perfonn  it  iinca  for  nil, 
and  then  allow  for  the  effect  of  the 
modifying  circumetancea ;  eapecially 
OB  certain  fixed  combrnntioua  of  the 

junction   with  ever-varying  circnm- 
atanoea  of  the  latter  clnsa. 

Political  Ecnnomj,  us  I  have  aaid 
on  another  occaaion,  ooncema  itself 
only  with  "  auch  of  tjie  phenomena  of 

sequence  of  the  pursuit  of  wealth. 
It  makes  entire  abatraction  of  every 
other  human  pnaaion  or  motive,  ex- 
cept thoae  which  may  be  regivrded  an 
perpetually  antagonising  principles  to 
the  desire  of  wealth,  namely,  aversion 
to  labour,  and  desire  of  the  preaent  en- 
joymeot  of  eoatly  indulgences.  Tbeae 
it  takei,  to  a  certain  extent,  into  its 
Calculatiotia,  becnuae  theae  do  not 
merely,  like  our  other  desires,  ooea- 
sionally  conflict  with  the  punniit  of 
wealth,  but  accompany  it  alwaya  as  a 
drag  or  impediment,  and  are  therefore 
itiaeparably  mixed  up  in  the  conaidera- 
tion  of  it  Political  Economy  cnn- 
J  sideta  mankiud  as  occupied  solely  in 
BCf[Uiring-  and  consuming  wealth, 
aims  at  showing  what  is  the  cour 
action  into  which  mankind,  livii^ 
a  state  of  eociety,  would  be  impelled 
if  that  motive,  except  in  the  di 
in  which  it  ia  checked  by  the 
perpetual  couuter-raotivea  abovi 
vetted  to,  were  abaolute  ruler  of  all 
their  aotiona.  Under  the  influence  of 
thia  desire,  it  showa  mankind  i 
ilating  wealth,  and  employing  that 


wealth  in  the  production  of  other 
wealth  ;  sanctioning  b^  mutual  tgete- 
it  the  inatitution  of  property;  esta- 
blishing laws  to  prevent  individuala 
from  encroaching  upon  the  property 
of  others  by  force  or  fraud  ;  adc^ng 
UB  conCrivancea  for  increasing 
the  productiveneaa  of  their  labour ; 
settling  the  diviaion  of  the  pn>diice 
by  agreement,  imder  the  influence  o! 
ipetition,  [competition  itself  being 
emed  by  certain  laws,  which  lawa 
therefore  the  ultimate  regulators 
of  the  division  of  theproduce ;)  andem- 
ploying  certain  eipedienta  (as  money, 
credit,  &o.)  to  facilitate  the  diatri- 
butlon.  All  these  operationa,  though  J 
many  of  them  are  really  the  result  of 
a  plurality  of  motives,  are  considered 
liy  political  economy  as  flowing  solely 
from  the  desire  of  wealth.  The  science 
then  prooeeda  to  investigate  the  lawa 
which  govern  these  aeveraJ  operations, 
under  the  aupposition  that  man  is  a 
beingwlio  is  determined,  by  the  neces- 
sity of  hia  nature,  to  prefer  a  greater 
portion  of  wealth  to  a  smaller  in  all 
casef,  without  any  other  eicqtUon 
than  that  constituted  by  the  twa 
eonnter-rootivea  already  apeoified;  Di ' 
that  any  pnUttcal  eeonomint  waa  cve>  , 
Eu  absurd  as  to  suppose  that  mankind  {, 
are  really  thus  constituted,  but  be 
oauBO  this  ia  the  mode  in  which  scicnc 
must  nectssarily  pi^oceed.  When  n 
effect  depends  on  a  concurrence  of 
canaes,  these  causea  must  be  atudiMl 
one  at  a  time,  and  their  laws  Heparatelj 
investigated,  if  we  wish,  through  the 
canaoa,  to  obtain  the  piwer  of  eithra 
predicting  or  controlling  the  el 
sines  the  law  of  the  effect  is 
pounded  of  the  laws  of  all  the  c 
which  determine  it.  The  law  of  the 
centripetal  and  that  of  the  projeotile 
force  must  have  been  known  before 
the  motions  <if  the  earth  and  planets 
could  be  explained  or  many  of  tboB  ' 
predicted.  'ITie  same  la  the  ease  TriiS  ■ 
the  oonduot  of  man  in  aocietj. 
order  to  judge  how  he  will  act  ran 
the  variety  of  desires  and  aversif 
which  are  ooncunently  operating  upon 
him,  we  must  know  how  lie  would  act 


.under  the  eKcluslTe  influence  of  each 
,  one  in  particulitr.  There  in,  perhaps, 
J  no  actinn  of  a  man's  life  in  n-bieh  he 
is  neither  binder  the  immediate  nor 
nnder  the  remote  influence  of  any  im- 
pulse ijut  the  mere  desire  of  wealth. 
With  resptct  to  those  porta  of  humnn 
conduct  of  which  wealth  is  not  eTen 
the  principal  object,  to  these  political 
economy  do^  nob  pretend  that  its 
conclUHiong  are  applicable.  Bnt  there 
are  also  certuu  departments  of  human 
affairti  in  vbich  the  acquisition  of 
wealth  is  the  main  and  aoknou-ledged 
end.  It  is  only  of  these  that  political 
economy  takea  notice.  The  manner 
in  which  it  necessarily  proceeds  \a 
that  of  treating  the  main  and  ac- 
Itnowltdged  end  as  if  it  were  the  Bole 
end ;  which,  of  all  hypotheses  equally 
simple,  is  the  nearest  to  the  truth. 
The  political  economist  inqnires,  what 
are  the  actions  which  would  ba  pro- 
.  duced  by  this  denire,  if  within  (lie 
departments  in  qnestion  it  were  un- 
impeded by  any  other.  In  llua  way 
a  nearer  approximation  in  obtained 
than  would  otherwise  he  practicable 
to  the  teal  order  of  human  affairs  in 
those  departments.  This  approxima- 
J  tion  has  then  to  he  corrected  by  mak- 
ing proper  allowance  for  the  effects  of 
any  impulses  of  a  different  descrip- 
tion which  can  be  shown  to  interfere 
with  the  result  in  any  particular  ca- 
^  Oidy  in  a  few  of  the  most  striking 
cases  (such  as  the  important  one  of 
the  principle  of  population)  ore  these 
corrections  inte^iolatcd  into  the  ox- 
pnsitions  of  political  economy  itself ; 
the  etrictness  of  purely  sclentifla  ar- 
mngement  being  thereby  somewhat 
departed  from,  for  the  sake  of  prac- 
ticid  utility.  So  far  as  it  in  known, 
or  may  be  presumed,  that  the  conduct 
of  mankind  in  the  pursuit  of  wealth 
is  under  the  collateral  influence 
nny  other  of  the  properties  of  <: 
nature  than  the  desire  of  obtaining 
the  ereateat  quantity  of  wealth  with 
the  least  labour  and  self-denial,  thi 


until  they  are  modified  by  ft  correct 
-'lowonoe  for  the  degree  of  influence 
ercised  by  the  other  cause."* 
Extensive  and  important  practical 
guidance  may  be  derived,  in  any  given 
tato  o£  society,  from  general  proposi- 
.ions  such  as  thoao  above  indicated  ; 
even  though  the  modifying  influence 
of  the  miscelianeous  causes  which  the 
theory  does  not  take  into  account,  on 
well  as  the  effect  of  the  general  social 
changes  in  progress,  be  proTiaionally 
overlooked.  And  though  it  has  been 
very  common  error  of  political  eeo- 
imists  to  draw  conclusions  from  thu 
elements  of  one  state  of  societyi  and 
ipply  them  to  other  states  in  whicli 
nany  uf  the  elements  are  not  tliis 
isme,  it  is  even  then  not  diiScult, 
by  tracing  back  the  demonstrations, 
aud  introducing  the  new  premises  in 
their  proper  places,  to  make  the  same 
general  course  of  argument  which 
served  for  the  one  case  sen'o  tor  tlio 

For  example,  it  has  been  greatly 
the  custom  of  Englisli  political  econo- 
mists to  discuss  the  laws  of  the  distri- 
bution of  the  produce  of  industry,  on 
a  supposition  which  is  scarcely  realised 
anywhere  out  of  England  and  Scot- 
land, namely,  that  the  produce  is 
"shared  among  three  classes,  alto- 
gether distinct  ironk  one  another, 
labourers,  capitalists,  and  landlords ; 
and  that  all  these  are  free  i^ents, 
peimitted  in  law  and  in  fact  to  set 
upon  their  labour,  their  capital,  and 
their  land,  whatever  price  they  are 
able  to  get  fur  It.  I'ha  conclnsions 
of  the  science,  being  all  adapted  to 
a  society  thus  constituted,  require  tu 
be  revised  whenever  they  are  applied 
to  any  other.  Tlicy  ore  inapplicable 
where  the  only  copitalista  are  the 
landlords,  and  the  labourers  are  their 
property,  as  in  slave  countries.  Tliejr 
are  inapplicable  where  tbe  almOBt  uni- 
versal landlord  is  the  state,  as  in 
India.  They  ore  inapplicable  where 
the  agricultural  labourer  is  generally 
the  owner  both  of  thu  laud  itself  and 
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■  the  e»plt»l,  as  trBCiUentlv  in  France, 


d  to  the  existing  isce  of  politi- 

DlniBts  "  that  they  attempt  to 

!t  a,  pentinoent  fabric  out  of 

'"  materials;  that  tbej  take 

3  the  iinmntiihility  of  tvr- 

I  of  wxiety,  man;  u(  which 

n  thair  luiturH  miatunttag  or  pi'o- 

.  inj  enunciate,  with  at  little 

(ItudiScatiun  as  if  they  were  univer- 
sal and  aljanlute  trutha,  pnipositiDus 
which  are  perhapa  applicafale  to  no 
state  of  Kocietj  except  the  particular 
Due  in  which  the  writer  happened  to 
lite;"  thia  does  not  tolce  away  the 
I'alue  of  the  proposltiooB,  oonaiilered 
with  rufereace  to  tlie  state  of  society 
from  whieil  thay  ware  drawn.  And 
even  as  applicable  tu  other  states  of 
society,  "  it  must  not  be  suppmed  that 
the  acienoB  is  en  incompleta  and  iin- 
sutitifactory  as  this  might  seem  to 
prove.  Thou^jh  many  of  Its  conclu- 
Kions  are  only  locally  tme,  its  method 
of  iDTSBtigatiou  is  applicable  univer- 
sally ;  and  u  whaevtr  has  solved  a 
certain  number  of  aigebrnic  equations 
can  without  difHcult;  boItu  alt  others 
of  the  same  kind,  so  whoever  knows 
thn  political  economy  of  En^and,  or 
even  of  Yorltahire,  knows  that  of  all 
_  notions,  actual  or  possible,  provided 

^^^^P  im  have  good  sense  enough  not  to 
^^^^H  npect  the  Eulne  conclusion  to  isiiue 
^^^^^^fnm  varying  premlBos."  Wbuevcr 
^^^^^^^nas  maatared  with  tfaa  degree  of  pre- 
^^^~  Cislon  which  is  attainable  the  laws 
P  which,  under  free  competition,  deter- 

I  mine  the  nmt,  profits,   and  wages, 

I  received  by  lni;dlQrda,  capitaiiati,  and 

I  labourers,  inaatateof  society  in  which 

ft  the  three  classes  ore  completely  sepa- 

■  rate,  will  hare  no  difficulty  in  deter- 

I  mining  the  very  different  laws  which 

k 

i 


ang  the  aloseea  Interestei 
J  of  the  states  of  oultivanc 
J  Md  landed  property  set  forth  in  ti 
I  Ibregoing  extmct.* 

*  Tho  quotnti^ifl  Id  tills  punurauli  & 
:.»._  v_  [hB  autlior,  u 


§  4.  I  would  not  here  undertake  td 
decide  what  other  hypothetical  oc 
abstract  sciences  nimilar  to  Political 
EconnmyTniay  admit  of  being  carved 
out  of  the  general  body  of  the  sonial 
science  :  what  other  portions  of  Uu 
social  phenomena  ore  m  a  suffleiently 
close  and  complete  dependence,  !&  tbs 
Erst  iiaort,  on  a  peculiof  dara  ol 
causes,  to  mnlte  it  convenient  to 
create  a  preliminary  scieuoe  of  those 


OF  in  concurrence  with  them,  to  a 
later  period  of  the  inquiry.  There  is, 
however,  among  these  separate  deport- 
menta  one  which  cannot  be  passed 
over  in  silence,  being  of  a  morp  com- 
prehensive and  cooiniandin^  cboracter 
than  any  of  the  other  branohea  into 
which  the  social  science  may  admit 
of  being  divided.  Like  them,  it  Is 
directly  conversant  with  the  oausM 
of  only  one  class  of  social  facts,  but  a 
class  which  exercises,  immediately  or 
remotely,  a  paramount  InHuenoe  over 
the  rest.     I  allude  to  what  may  be 


the  type  of  character  beloni^ng  to  a 
people  or  to  an  sge.  Of  all  the  sub- 
ordinate brunches  of  tbe  social  science, 
this  ialhe  most  completely  in  its  in- 
fancy. The  caasea  of  national  char- 
acter are  scarcely  at  all  uuderefooJ, 
and  the  effect  of  institutjons  or  social 
arrangements  upon  the  chaiacter  of 
the  people  Is  generally  that  portion  of 
their  effecCa  which  is  least  attended 
to,  aod  least  comprehended.  Nor  ii 
this  woniletful  when  we  consider  ths 
infant  state  of  the  Science  of  Ethology 
itself,  from  whence  the  laws  must  be 
drawn,  of  which  tbe  trutha  of  politiAd 
ethology  can  be  but  resultd  and  e: 
emplificationB. 

Yet  to  whoever  well  considers  tl 
matter,  it  must  appear  that  the  lavs 
of  naUonal  (or  coEective)  character 
ore  by  fat'  tbe  nmst  important  class  of 
sociological  laws.  lu  the  first  place, 
the  dmrocter  which  ts  formed  b^'  any 

state   of    sor"-'    " ' -"-    '- 

itself   the  r 


inttrestiug   pbeno- 
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n  which  that  Btnte  of  society 
pcHilbly  present.  Secondly,  it  is  i 
a  faot  which  entera  largely  into 
piixluction  of  all  the  athi 

J  And  above  all,  the  character,  that  ia, 
the  (^nionH,  feelings,  and  habits  of 
the  people,  though  greatlj  the  TBiiUt» 
of  the  iAx-ie  at  society  wliich  precedes 
them,  ace  also  greatly  the  causm  of 
the  atato  of  socsiety  which  foUowH 
tht-ni ;  and  nra  the  power  by  which 
all  thoM  of  the  dtcumatnnceB  of 
fincietj  which  are  artiiinial — iawa  and 
customs,  for  iiistanoe — are  slingether 
moulded  !  ouBtiinis  eridentlj,  laws  no 
lesi  really,  either  by  the  direct  influ- 
ence of  publio  sentimant  ujion  the 
mling  powers,  or  Iw  the  effect  which 
the  atate  of  national  opinion  and  feel- 
ing baa  in  detennining  the  fonu  of 
)(<>Teniiiient,  and  shaping  the  char- 
acter of  the  governors. 

Aa  might  ba  cupeoted,  the  most 
imjierfect  part  of  those  brauohes  of 
WKiiftl  inquiry  which  have  been  culti- 
vated as  separate  aoiencea  is  the 
theory  of  the  manner  in  which  their 
cutkolusiinui  are  affected  by  ethulogiesl 
conaiderBtions.     The  omiiaion  is   no 

;  defect  in  them  as  ahstroct  or  h^po- 
thaticnl  soimces,  bat  it  vitiateH  them 
in  their  prBotical  application  as 
liranehes  of  a  coinpTehensive  Hwial 
Kcienoci.  In  political  economy,  for 
itistiuice,  eiopirical  lawa  of  human 
liat\ire  are  tacitly  nwumed  by  English 
thinkers,  which  are  calculated  only 
U>t  Ureat  Britain  and  the  United 
HtattiE.  Among  other  thinga,  an  in- 
ti-tisity  of  competition  ia  constantly 
supposed,  which,  as  a  general  mercan- 
tile faot,  exists  in  no  coontry  in  the 
world  except  thtse  twa  An  English 
pulitica]  eooDomiat,  like  his  coiiutry- 
men  in  genenJ,  has  seldom  learned 
that  it  is  possible  that  men,  in  con- 
ducting the  Inwinets  of  selling  their 
^noda  over  a  counter,  should  nare  more 
alxiut  W>eir  case  or  their  vanity  tluui 
nlxmt  their  pecuniniy  gain  Yet  those 
who  Itnowtho  habits  of  the  Oootinent 
of  Europe  are  aware  bow  apparently 
tninll  a  motive  often  ontweighs  tlie 
desirp  of  mimey-getting,  evpn  in  the 


operations  which  have  money-geHing 
for  their  direct  objevt.  The  mure 
highly  the  soienoe  of  ethology  ia  culti- 
vated, and  the  better  the  diversities 
nf  individual  and  national  ohoracter 
are  onderstood,  the  smaller,  probably, 
will  the  number  of  propositionB  be- 
come which  it  will  be  considered  safe 
to  build  on  na  universal  principles  of 

These  conEideratlona  show  that  the 
proeeas  of  dividingotf  the  social  acienco 
into  compartmeuts,  in  order  that  each 
may  be  studied  Beparatety,  and  its 
conolusionB  aftervrorda  corrected  for 
prnctice  by  the  modiiications  supplied 
by  the  others,  mivit  be  subject  to  nt 
Ivaat  one  inipoTt^nt  limitation.  Those 
portions  alone  of  the  social  phenomena 
can  with  advantage  be  made  the  aub- 
Jocts,  even  provisionally,  of  distinct 
branches  of  science,  into  which  the 
diversitiee  of  character  between  dif- 
ferent nations  or  different  tinjes  enter 
as  influencing  causes  only  in  a  secon- 
dary degree.  Tboee  pbHoanuma,  on 
the  contrary,  with  which  the  iiifluenues 
of  the  sthological  atate  of  the  pei^ile 
nre  mixed  up  at  every  step  {so  that 
tlie  connection  of  effecta  and  causes 
cannot  be  even  rudely  marked  out 
vrithout  taking  those  Influenoea  into 
conaideratiou)  oould  not  with  any 
advantage,  nor  without  great  dls- 
ndvontuge,  be  treated  indepeudeutly 
of  politirad  etjiology,  iiur,  therefore,  M 
all  the  circumstuncsB  by  which  the 
qualitica  of  a  people  ore  influenced. 
For  tbi«  ranam  (as  well  aa  tor  othen 
which  will  hereafter  appear)  there  can 
ba  DO  separate  Science  of  Govern- 
ment 1  tiiat  being  the  fact  which,  of 
all  otbeis,  is  must  mixed  up,  both  as 
cause  and  effect,  with  the  qualities  of 
the  portioulai'  people  or  of  the  l*r- 
ticular  age.  All  (|ueHtions  respecting 
the  tendencies  of  forma  of  govemmunt 
must  stand  port  of  the  general  science 
of  society,  not  of  any  neparate  branch 
of  it. 

This  general  Science  of  Society,  be 
distinguiahed  from  the  separate  de- 
partments of  the  science  (each  of  which 
SHoerts  ilk   cuucliisioiin    only   cuudL- 
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tionally,  eubject  to  the  parainnunt 
control  of  tlie  lawn  of  the  genenil 
■eieoce)  ddw  TBinains  to  be  cbaraa- 
tHHBed.  And,  «*  will  be  Bhowu  pre- 
UDtly,  nothiDg  of  a  really  sojentific 
chariu>tflr  is  hem  poBBJblo,  except  by 
the  inverae  deduotive  method.  But 
before  we  quit  the  RUbject  of  those 
Kooiological  speculationa  which  pro- 
oeed  byway  of  direct  dedaction, Ve 
miut  eiunuie  in  what  relation  they 
■tand  to  that  indispenrable  element 
in  til  deductive  sciencss,  Verification 
by  Specific  Bxperience — «DtnpnriBOn 
between  the  aoDcluBioos  of  reaaoniiig 
and  the  reiulta  of  observation. 

S  5.  We  liavo  Been  that,  in  most 
deductive  sdeneeB,  and  among  the 
rest  in  Ethology  itself,  whiob  Ib  the 
immediate  foundation  of  the  Social 
Sdence,  a  preliminary  work  of  pre- 
paration is  perfiinned  on  the  obeerved 
facta,  to  fit  them  for  bein^  rapidly 
and  accurately  collated  (Bometimea 
even  for  being  collated  at  all)  with 
the  conclusions  of  theory.  This  pre- 
paratory treatment  conguts  in  finding 
gen  eral  pn^naitiona  which  express  ci>D- 
ciaely  what  is  common  to  large  claaaes 
of  observed  footg ;  and  these  are  called 
the  empirical  laws  of  the  pheno- 
mena. We  liave,  therefore,  to  inquire, 
whether  any  similar  preparatory  pro- 
cess can  be  perfomied  on  the  foots  of 


lu  etatiitics  it  is  evident  that  em- 
irirical  lawa  may  Bometimea  be  traced, 
and  the  tracing  them  forms  an  im- 
portant part  of  that  system  of  in- 
direct observation  on  which  we  must 
often  rely  for  the  data  o[  the  Deduc- 
tive Science,  The  process  of  the 
science  consists  iu  inferring  effects 
'  from  their  causes  ;  but  wo  have  often 
uo  means  of  observing  the  causes  ex- 
cept through  the  medium  of  their 
effects.  In  such  casen  the  deductive 
science  is  unable  to  predict  the  effects, 
for  want  of  the  necessary  data ;  it 
can  determine  what  cawes  are  cap- 
able of  pnjiluoing  any  given  effect. 


but  not  with  what  frequency  »uJ  irt 
what  i)uantitiea  those  causes  ciibL 
An  instance  in  point  is  afforded  by 
a  newspaper  now  lying  before  me. 
A  statement  was  furnished  by  one  oE 
the  official  assignees  in  bankruptcy, 
showing,  among  the  various  bank- 
ruptcies which  it  had  been  his  duty 
to  investigate,  in  how  many  cobb  " 
losses  had  been  caused  by  mil 
duct  of  different  kinds,  and  in 
many  by  unavoidable  misfortunes. 
The  result  was,  that  the  number  of 
failuiea  caused  by  misconduct  greatly 
preponderated  over  those  ariaine  from 
all  othercauses  whatever.  Nothing  bnt 
specific  experience  could  have  given 
sufficient  ground  for  a  conduaion  to 
this  purport.  To  collect,  therefore, 
such  empirical  laws  (which  are  never 
more  than  approximate  genentliu- 
tionsj  from  direct  observation,  is  an 
important  part  of  the  process  of  soino- 
logical  inquiry. 

The  experimental  process  is  not 
here  to  be  regarded  as  a  distinct  road 
to  the  truth,  but  as  a  means  (hi^ 
pening  accidentally  to  be  the  only, 
or  the  best,  avuiablc)  for  obtaining 
the  necessary  data  for  the  deductave 
science.  When  the  immediate  causes 
of  social  facts  are  not  open  to  dimct 
observation,  the  empiriial  law  of  the 
effects  gives  us  the  empirical  law 
(which  in  that  case  is  all  that  we  can 
obtain)  of  the  causes  likewise.  But 
thf^se  immediate  causes  depend  on 
remote  causes ;  and  the  empirical 
iaw,  obtained  by  tliis  indirect  mode 
of  ubaervatiun  can  only  be  relied  on 
OB  applicable  to  unobserved  oas«  . 
long  OS  there  ia  reason  to  thinlc  thai 
no  change  has  taken  place  in  any  of 
the  remote  causes  on  which  |he  im- 
mediate causes  depend.  In  malum 
use,  therefore,  of  even  the  best  statis- 
tical generalisations  for  the  purpiua 
of  inferring  (tltough  it  be  only  oon-  - 
jeoturaily)  that  the  some  empirioil 
laws  will  hold  in  any  new  case,  it  '» 
necessary  that  we  be  well  acqu^nKd 
with  the  remoter  causes,  in  order  that 
wc  may  avoid  applying  Uie  emptrioal 
law  to  cases  which  differ  in  any  of  tlM 
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circu^tnnces  nn  wbiuli  the  truth  oF 
the  law  ultimately  dopende.  Andthus, 
even  where  ooncltisioiiB  derived  ftum 
specitio  obaervation  are  available  for 
practical  inferencea  in  new  cases,  it  ia 
iiecesaarj  that  the  deductive  Bcienoe 
BliDold  stand  eentinel  over  the  wholu 
process  ;  that  it  should  be  oonstantly 
Teferred  to,  and  its  sanctiou  ubtoined 


J  The  some  thing  holdn  true  of  all 
generolisationa  which  can  be  grounded 
uD  hiatory.  Not  only  are  there  BUch 
generoliBatioDH,  bot  it  will  presently 
be  Bbown  that  the  general  «cience  of 
society,  which  inquires  into  the  laws 
of  suceeasuiu  and  on -existence  of  the 
great  facte  coDBtituting  the  state  of 
Booiety  and  civilioatlon  at  any  time, 
can  priMxed  in  no  other  manner  than 
by  making  sncb  generaliaations — 
afterwards  to  be  eoufinued  by  con- 
neoting  theia  with  the  psycWogicHl 
and  ethiKjgical  laws  on  which  they 
must  I'eolly  depend. 

%  6.  But  (reservio"  this  qnestion 
for  its  proper  place)  in  those  more 
speoial  inquiries  whioh  form  the  «ub- 
joct  of  the  separate  branches  of  the 
Eooial  Bcience,  this  twnfold  logical  pro- 
cess and  reciprocal  verification  is  not 
possible  :  specific  experience  affnrdB 
nothing  amotmtiug  to  empirical  lawi. 
This  is  particulariy  the  caae  where 
the  object  ia  ta  determine  the  eSect 
uF  any  one  BOcial  cause  anion;;  a  great 
number  acting  Bimultaneonaly ;  the 
effect,  for  example,  of  cum  laws,  of 
of  a  prohibitive  conimerciul  sjsteui 
generally.  Though  it  may  be  per- 
fectly certain,  from  theory,  what  kind 
ot  effects  com  laws  must  produce, 
and  in  what  general  direction  their 
influence  must  tell  upon  indostrial 
proBpeHty,  their  affect  is  yttt  of  neces- 
bity  so  macb  diBgnised  by  the  similar 
or  contrary  effects  of  other  influen- 
cing agimta,  that  apecific  experience 
can  at  most  only  show  that  on  (he 
average  of  aome  great  number  oE  in- 
stances, the  cases  where  there  were 
com  hiWB  exhibited  the  eSect  in  a 
greater  degree  than  those  where  tliere 


were  not.  Now  the  number  of  in- 
Btances  neceuary  to  exhaust  the  whole 
round  of  couibinationa  of  the  various 

afford  a  fair  average,  never  can  be 
obtained.  Not  only  we  can  never 
learn  with  sulticient  authenticity  the 
facte  of  BO  many  inatonees,  but  the 
world  iteelf  does  not  afford  them  in 
sufficient  numbers,  within  the  limit!) 
of  the  given  state  of  society  snd  civi- 
lisation which  such  inqnii-ies  always 
presuppose.  Having  thus  no  pre- 
viuua  empirical  generalisations  with 
which  to  collate  the  conctuaioos  of 
theory,  the  only  mode  of  direct  verifica- 
tion which  remaina  ij  to  compare  those 
concluaiona  with  the  result  of  an  in- 
dividual experiment  or  instance.  But 
here  the  <£fficulty  is  equally  great. 
Por  in  order  to  verify  a  theory  by  an 
eiperiment,  the  ciranmstonoes  of  the 
experiment  must  be  exactly  the  same 
with  those  contemplated  in  the  theory. 
But  in  social  phenomena  the  circum- 
Btances  ot  no  two  caaes  are  eioctly 
alike.  A  trial  of  com  lawa  in  another  - ' 
eonntry  or  in  a  former  generation 
would  go  B  very  little  way  towards 
verifying  a  concluaion  drawn  respect- 
ing their  effect  in  this  generatioo  and 
in  this  coontry.  It  thus  happens,  in 
most  cases,  that  the  only  individual 
instance  really  fitted  to  verify  the 
predictions  of  theory  is  the  very  in- 
stance for  which  the  predictions  were 
made  ;  and  the  verification  cornea  too 
late  to  bo  of  any  avail  for  practical 

Although,  liowever,  direct  verifica- 
tion is  impossible,  there  ia  an  indirect 
verification,  which  is  scarcely  of  legs 
value,  and  which  is  always  practfeable. 
The  conclusion  drawn  as  to  the  indi- 
vidiuil  case  can  only  be  directly  veri- 
fied in  that  csoe ;  but  it  is  verified 
indirectly  by  the  verification  of  other 
conctuaiuns,  drawn  in  other  individual 
caaea  from  the  aame  laws.  The  ex- 
perience whioh  Gumea  too  late  to  verify 
the  porticular  propoaition  to  which  it 
refers  ia  not  too  late  to  help  towards 
verifying  the  general  sutficiencyof  the 
theory.     The  test  of  the  degree  iu 


Sm 
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whioh  the  Bcienoe  nffimls  naCe  Bro«tiil 
for  predioting  {niui  conaequwiily  tor 
prscticallT  dealing  with]  whnt  hu 
not  yet  happened,  n  the  degree  in 
i  whioh  it  tronld  have  etiubled  ua  to 
predict  what  haa  actuaUy  occurrud. 
Before  our  theory  of  the  influeiioe 
oE  a  particular  cause,  in  a  given  atate 
d{  (nrcQDUtaiiiMS.  can  be  entirely 
trutted,  wo  muBt  he  able  to  explain 
and  account  foe  (he  exiating  state  of 
all  that  portion  oF  the  sncia,!  pheno- 
mena which  that  causB  lias  a  tendency 
to  inHuenoe.  If,  foF  instance,  we  would 
applyonr  apeculationa  in  political  eco- 
nomy to  the  pcedictioii  or  guidance  of 
the  phenomenaof  any  country,  we  ui  ust 
be  able  to  explain  all  the  meroaotile 
or  induatiial  focta  uf  a  genecal  obnir- 
actec  appertaining  to  the  present  state 
of  that  Dountiy:  to  paint  out  causes 
BiiHicient  to  account  for  oJl  of  them, 
and  prove,  or  show  good  ground  for 
aiippoaing,  that  these  causes  have 
really  exiatod.  If  \re  cnnnot  do  this, 
it  19  a  pcoof  cither  that  the  facta 
which  aught  to  be  taken  into  account 
are  not  yet  completely  kiHfwu  to  us, 
or  that  although  we  know  the  facta, 
we  are  not  maatera  of  a  auffioiently 
perfect  theory  to  enable  us  to  assign 
their  conaeqaences.  In  either 
we  are  not^  in  the  present  state  o 
knowledge,  fully  competent  to  draw 
concluBions,  speculative  or  practical, 
for  that  countoy.  In  lite  manner,  if 
we  would  attempt  to  judge  of  the 
effect  which  any  political  institution 
would  have,  supposing  that  it  oould 
be  introduoed  into  any  given  country, 
we  inuet  bs  able  to  show  that  the  ex- 
istiug  state  of  the  practical  gorem- 
ment  of  that  country,  and  of  wbatevei 
else  depends  thereon,  together  with 
the  particular  cbaracter  and  tenden- 
cies of  the  pouple,  and  their  state  in 
reapect  to  the  varioua  elements  of 
eoclal  well-being,  are  such  as  the  ir 
stitotiona  they  have  lived  undt-r,  i 
cnnjnnction  with  the  other  circmi 
Htanoea  of  thrnr  nature  or  of  thei 
position,  were  calculated  to  pcoduoe. 
To  prove  (in  sliort)  that  our  aoienci 
and  our  knowledge  of  thu  p^rticnln 


UB  competent  lo' 
the  future,  we  muat  show  that  thq'. 
would  have  enabled  us  to  predict  tM 
present  and  the  past.  If  there  I " 
anything  whioh  wo  conld  not  hu 
predicted,  this  onnstitutea  a  Tsaidn 
phsDODienan,  requiring  farther  gtni 
for  the  purpose  of  eipUnation ;  ai 
search  among  the 

stances  ol 

tUw. 


CHAPTKR  X. 

g  I.  Thkhe  are  Iwn  kinds  of  «    . 
logical  inquiry.    In  the  first  kind,  tbt 
question  proposed  ia,  what  effeot     " 
follow  from  a  given  cause,  a  oer 
general   condition  of   soaial   cin) 
atancea  being  preauppoaed.     As, 
example,  what  woohl  be  the  eSeot  all 
imposing  or  of  repealing  cum  laws,  ot' 
abolishing  monarchy  n 
univcrjal  suffrage,  in  th 
dition  of  sotaety  and  ■ 
any  European  oouutry, 
supposition 


r  iirtjodud 


ral,  without  reference  to  the  changoi 
whioh  might  take  plooe,  or  wbid 
may  already  ha  in  progress,  in  th 

second  itiquiry,  namely,  what  ore 
whidi  determine  those  gem 


last  the  question  is,  not  what  wilt  t 
the  effect  of  a  given  cause  in  a  ocital 
state  of  society,  but  what  are  U 
canses  which  produce,  and  the  phsni 
mena  which  charaotcrisu.  States  i 
Society  generally.      In  the  Bointic 


B  the  g 


e  (.TiiTeclly 


g  2.  tn  Older  In  coiipei 
thu  ncnpe  of  thin  (^neral 
diatitigilLBh  it  from  the  labordiiULtfl 
departmentB  oi  socuilagical  apeoula- 
lioD,  it  u  neaessary  to  fix  tha  idsas 
attached  to  the  phnss  "a  SUte  of 
Society."  Wliat  ia  colled  a  atoteof 
aociety  i>  the  einiultaneouB  etate  of 
all  the  jp^atei  Bociol  fuota  or  plieno- 
ineDo,  Sucb  are  the  di^ree  of  know- 
ledge, and  of  iiitelletitual  and  moml 
culture,  oxieting  in  the  community, 
and  of  every  clues  of  it ;  the  state  of 
industry,  uf  wealth  nod  it^  distribu- 
tion ;  the  habitual  occupationa  of  the 
comiQunity ;  their  di  viaioD  into  claaees, 
and  the  Tolatioiu  of  those  olsases 
to  one  another ;  the  common  beliefs 
which  they  entertain  on  all  the  Bub- 
jeDtB  miwt  important  to  mankind,  and 
the  degree  of  aasuruice  with  which 
thuHi  beliefs  an  held ;  their  tAstee, 
and  the  obanicter  and  degree  of  their 
lesChetic  development ;  their  fwiD  of 
guveminent,  and  tbe  more  important 
of  their  laws  and  cuitoma.  The  con- 
dition of  all  those  things,  and  of  many 
more  which  will  readily  suggest  them ' 
Helves,  constitute  the  state  of  society 
or  the  iitate  of  civilisation  at  anygivi-n 
time. 

When  states  of  »ociety,  and  the 
cnmea  which  produce  them,  are  sjiolii-n 
uf  OK  a  Hiibjeot  of  science,  it  it  Implied 
that  there  exists  a  natural  oalrslation 
timnng  these  different  eleBisnta  ;  that 
not  every  variety  of  combination  of 
these  general  encial  facts  is  possible, 
but  only  certain  combinations  ;  that, 
in  short,  there  exist  TTniformitiM  of 
Co-eiistenoe  between  the  states  of  the 
varioiu  social  |>henonieDa.  And  siKh 
is  the  tmtta  ;  as  is  indeed  a  necenary 
consequence  of  the  infloeDoe  exercised 
by  every  one  of  tlioae  pheoofoena  over 
evury  other.  It  is  a  ^t  implied  in 
the  eoiiiFn»ut  of  tlie  vaiioos  part*  of 
the  social  body. 

of  society  are  like  different 

lUSercat  ages  in  the 

«  condiUans 


not  of  one  or  a  few  organs  or  func- 
tions, but  of  the  whole  ortianism. 
Aooordingly,  the  information  wliioll 
we  poamfH  reajioctlng  pout  ages,  and 
respecting  the  various  states  nf  society 
now  existing  in  different  regions  of 
the  earth,  does,  when  duly  HjisJysed, 
exhibit  uniform ities.  It  is  found  that 
when  one  of  the  features  of  society  it 
in  a  particular  state,  a  stal^  of  many 
other  features,  mont  or  less  precisely 
determinate,  always  or  usually  co- 
exists with  it. 

But  the  uniformities  of  co-exislence 
obtaining  among  pfaenomena  which 
are  effects  of  causes  must  (as  we  have 
BO  often  observed)  be  corcdlaries  from 
the  laws  of  causation  by  which  these 
nhenomena  are  really  determined. 
The  mataal  correlation  between  the 
different  elements  of  each  state  of 
society  is  therefore  a  derivative  law, 
resulting  from  the  laws  whidi  regu- 
lats  the  succession  between  one  state 
of  society  and  another  ;  for  the  proxi- 
mate cause  of  every  state  of  society  is 
the  state  of  society  immediately  pre- 
ceding  it.  The  f  UDdamantal  probfein,^ 
therefore,  of  the  social  science,  is  to 
hnd  the  laws  acoording  to  willeh  any 
state  of  society  produces  the  stAte 
whidi  succeeds  it  and  takes  its  place. 
This  opens  the  great  and  vexed  ques- 
tion of  the  progresaivenesB  of  man  and 
society ;  an  idea  involved  in  every 
jnst  conception  of  sueiot  phenomena 
as  the  subject  of  a  scienoe, 

%  J,  It  is  one  of  the  characters,  not 
absolutely  peculiar  to  the  sciences  of 
human  naturti  and  society,  but  be- 
longing to  them  la  a  peonliar  degree, 
to  be  oon  versint  with  h  subject-matter 
whose  properties  are  changeabtv.  I 
do  not  mean  changeable  from  day  to 
day,  but  fmin  age  to  age  ;  so  that  not 
only  the  qualities  of  Individuals  vary, 
bub  those  of  the  majcsity  are  not  tlie 
same  in  one  age  as  in  another. 

The  principal  canse  of  this  peculi- 
arity is  the  extensive  and  constant  re- 
action of  the  effects  upon  their  causes. 


n  \*im  and  to  the  Ltmi  nF 
kumui  iialare,  fonu  the  chsiacter*  of 
the  biunati  being* ;  Init  the  bnmui 
teing*.  in  their  tum,  moold  and  Hbape 
the  ciicU>ait«Bc«  fat  tbenuelvea  au-1 
(nrthuie  who  coinc  after  tbem.  Frnm 
tbii  redpnical  actiontberemiut  neocs- 
■aiilf  remit  cither  h  ojcle  or  a  pm- 
gras.  In  wtmmHny  alto,  everj  fact  is 
at  unce  effect  and  cause ;  the  nusces- 
live  poaitioiu  of  the  variiiiu  heavenly 
bodlca  prmluiw  chai>gt«  both  in  the 
direction  and  ia  the  intenaity  of  the 
forcea  by  which  thoae  pnsitiona  are 
determined.  But  ia  the  caae  of  the 
■olar  Hy«tem,  tlieut  mutual  actionn 
brinK  round  agun,  after  a  certain 
number  of  chaiiyea,  the  former  itate 
uE  DircumBtaiictH ;  which  of  course 
lendf  to  the  perpetual  recurranoe  of 
the  aameaerieain  an  unvarying  order. 
Tliosa  bodies,  in  abort,  revolve  in  or- 
bits :  but  there  ara  (or,  oonformably 
ti>  the  lawn  of  HHtronomy,  there  might 
be)  otbors  which,  iniitead  of  an  o' ' '' 
describe  a  trajeebiry — a  course 
returning  into  itaeM.  One  or  other 
of  thesi-  muiit  be  the  type  to  which 
human  atfairn  iiiiiHt  con  form. 

Oaa  of  th«  thinkers  who  carlleBt 
conceived  tJiu  succEsaion  of  historical 
evunta  wi  subject  to  fined  lawi.  and 
endeavoured  to  discover  these  laws 
by  au  analytical  survey  of  his 
Vico,  the  caiebratedftuthorof  Se  . 
iVuDfa,  adopted  the  former  of  these 
opinious.  He  conceived  the  pheno- 
mena of  human  society  an  revolving 
In  an  orbit ;  as  going  through  perio- 
dically the  aanie  series  tit  changes. 
Though  there  were  not  wanting  cir- 
ounistuices  touiling  to  give  soine  plaa> 
■Ibillty  to  this  view,  it  would  not  bear 
a  close  scnitiny ;  and  those  who  bav< 
succeeded  Vico  in  thin  kind  of  specu 
lations  have  univenally  adopted  the 
idea  of  a,  trajeotor;  or  progress,  iu  lieu 
of  an  orbit  or  cycle. 

Tlie  words  Progress  nnd  Progrce- 
I  aiveuess  are  not  here  to  be  understood 
ns  syuonyinuuBwith  improvement  and 
'  trndenoy  to  iaiprovement.  It  is  con- 
ceivable that  thu  laws  of  human  nature 
inlgbtdL'ti^nuitie,  and  even  necesHitate, 


that  the  general  t^ideiu^H^  mf  «i 
continue  to  tie,  sarii^  oocarioB  ' 

iporar;  exceptions,  one  of  ia 

nt — a  tendnicy  toward*  a 
and  happier  state.  This,  hoHCTer, 
not  a  qaestion  of  the  method  of  ll 
sodnl  science,  bat  a  tfaeurem  of  tiw 
ictence  iti^elf.  For  our  purpose  it  il 
lufiicient  that  there  ia  ■  progressil^ 
change,  both  in  the  character  of  th* 
human  race  and  in  their  outward  dr-^™ 
cumatancee  so  far  ss  moulded  by  them 
a ;  that  in  each  sacceasive  1^ 
the  prindpal  phenomena  of  socne^  sfl 
different  from  what  they  were  in  thi 
age  preceding,  and  still  more  difiercK 
from  any  previous  age  :  the  period 
which  moat  distinctly  mark  these  sue 
cesslve  changeii  being  intervals  of  on 
genemtion,  daring  which  a  new  «e 
of  human  beings  have  been  educabsdj 
grown  up  from  childbuod,  anA 
taken  possession  of  sor 

The  progress!  veneaa  of  the  hnmM 
race  is  the  foundation  on  which  ■ 
method  of  philosophising  in  the  social 
Boience  haa  been  of  late  years  ereetodj, 
far  superior  to  either  of  the  two  modtf 
which  had  previously  been  prevaleal) 
the  chemical  or  experimental,  and  th( 
geometrical  modes.  This  nethoT 
which  is  now  generally  adopted  h 
the  most  advanced  thinkers  on  tt 
Continent,  conaists  in  attempting.  In 
a  study  and  annlyirtB  of  the  genen 
facts  of  history,  to  discover  (what  tlw4 
philosopliets  term)  the  law  of  proprw» 
which  luw,  once  ascertained,  liiust  sa 
cording  to  them  enable  UB  to  predict  fv 
Cure  events,  just  Bsaftor  a  fewlorms< 
an  infinite  series  in  algebra  we  are  ab 
to  detect  the  prindple  of  regulari^  1 
theirformatjon,  and  to  predict  then 
of  tlie  series  to  any  nomber  oE  tsl 
we  please.  The  principal  aim  uE  Iu 
torictd  speoulatinu  hi  France,  of  la 

Stars,  has  been  tn  ascertiun  this  lai 
ut  while  I  gladly  acknowledge  tl 
great  eervices  which  hove  botu  re 
dered  to  historical  knuwleiigu  by  tl 


cchonl,  t  cuDDot  but  St^em  th^m  to  tie 
mostly  ohnrgBnble  witli  a  fundnmenta! 
miiwonoeptinn  of  the  tmo  uetfaod  of 
BDciol  pbilosopby.  Tbe  nuBconceptinn 
EODBisb  in  gnppoHJng  that  the  order  of 
I  which  we  may  be  able  to 
tha  different  Btatcs  of 
jiviliaation  whioh  history 


rigidly  uniform  thnn  it  fans  yet 
been  proved  to  bo,  could  ever  amount 
to  a  law  of  natore.  It  can  only  be 
tin  empirical  law.  The  BuccEsaion  of 
Etates  of  the  human  mind  and  of 
hnnuui  .society  cannot  hove  an  inde- 
pendent  law  of  ite  own  ;  it  most  de- 
pend on  the  pajcholugical  and  ctho. 
loLfical  lawH  which  govern  the  action 
of  circmnStanceB  on  men  and  of  men 
on  di-aiiniBtanties.  It  in  conceivable 
that  those  laws  might  be  such,  and 
the  general  tircuuurtanceH  of  the 
human  race  such,  aa  to  detennine  the 
Buccenive  transiformatiana  of  man 
and  society  to  one  given  and  unvary- 
ing order.  But  even  if  the  case  were 
BO,  it  cannot  be  the  ultimate  um  uf 
science  to  discover  an  emjiiiical  law. 
Until  that  law  could  be  connected 
with  the  piycholtnicol  and  ethologi- 
GOl  laws  on  which  it  must  depend, 
and,  1^  the  consilience  of  deduction  it 
}iriori  with  historical  evidence,  could 
be  converted  from  an  empirical  law 
into  a  nlentific  one,  it  could  not  be 
relied  on  for  the  prediction  of  future 
events,  beyond,  at  most,  strictly  ad- 
jacent casen.  M.  Comte  alone,  among 
the  new  historical  school,  has  seen 
the  necessity  of  tbua  connecting  all 
our  generalisation R  from  history  with 
the  laws  of  hnman  nature. 

%  4.  But  while  it  is  an  imperativf 
rale  never  to  introduce  any  generali- 
sation from  history  into  the  sodal 
science  unless  Buf&oient  grounds  can 
lie  pointed  oat  for  it  inhnmaH  nature,  I 
do  not  think  any  one  will  contend  that 
it  would  have  been  possible,  setting 
nut  from  the  prindples  of  human  na- 
ture and  from  the  general  wrtJH! 
Htaiices  of  tho  position  of  our  Bpeci< 
tu  dutermine   ti  priori   ttiu  order 


'hich  hnman  development  most  talie 
place,  and  to  predict,  eonsequentlj, 
the  general  facts  of  histocy  np  to  the 
present  time.  After  the  first  few 
of  the  series,  the  influence  excr- 
ovor  each  generation  by  the 
generations  which  preceded  it  be- 
comes (as  is  well  observed  by  the 
writer  last  referred  tot  more  and  mom 
preponderantover  all  other  infinences; 
intil  at  length  what  we  now  are  and 
lo  is  in  a  very  small  degree  the  re- 
mit of  the  universal  ciraumstanceg  of 

arcurastances  acting  through  the  ori- 
ginal qualities  of  onr  specieB,  but 
mainly  of  the  qualities  produced  in 


betwi 


iCirei 


mlty. 
and  reaotioE 
and  Man,  each  succeisive  ttrm  being 
composed  of  an  ever  greater  number 
and  variety  of  parts,  could  not  pos- 
sibly be  computed  by  human  faculties 
from  the  elementary  laws  which  pro- 
duce it.  The  mere  length  of  the  serieB 
would  be  a  sufflcient  obstacle,  since  a 
slight  error  in  any  one  of  the  terms 
would  augment  in  rapid  progression 
at  every  subsequent  step. 

If,  therefore,  the  series  of  the  effects 
themselves  did  not,  when  examined 
an  a  whole,  manifest  any  regularity, 
we  should  in  vain  attempt  ta  construct 
a  general  acieuce  of  Bociet^j.  We  must 
in  that  case  have  contented  ourselves 
with  that  subordinate  order  of  sodo- 
logical  apeoulation  fonneriy  noticed, 
namely,  with  endeavouring  to  ascer- 
tain what  would  be  the  effect  of  the 
introduction  of  any  new  cause,  in  a 
state  of  BociBty  aupposeil  to  be  fixed  ; 
a  knowledge  suffitient  for  the  more 
common  extgenoiee  of  daily  political 
practice,  but  liable  to  fail  [n  all  cwea 
in  which  the  progressive  movement  irf 
society  is  one  of  the  influencing  ele- 
ments ;  and  therefore  more  precarious 
in  proportion  as  the  case  is  more  im- 
portant. But  since  both  the  natural 
varieties  of  mankind,  and  the  original 
diversities  of  local  circumstances  aru 
much  less  cdUBlderablc  than  the  points 
of  ^reemeut,  there  will  naturally  bo 


tOGIO  0»  IVR  MORAL  8CIEXCES. 


k  oertMn  i]«Enia  of  unitonnity  fo  tha 
prcnnjMive  duvelupmiDt  o '  the  species 
wiuuf it* work*.  And tbii DDiforiDity 
tcnda  to  beonme  greater,  not  lewi,  m 
■ociety  adroncea  ;  since  tbe  eivlutiim 
<if  ucb  people,  which  is  at  Hmt  deter- 
liiiliBd  excliuivuh'  by  tba  natura  and 
ciruuiuatuicea  of  that  pwple,  la  gra- 
dually brouffht  under  ttui  influence 
(which  becoiaei  itronger  an  oiviliaa- 
tion  advonco))  of  the  utber  natioaa  of 
tbu  earth,  and  o[  the  circumstaDces 
liy  which  the;  have  been  influenced, 
llistory  sQcordingly  doei,  when  jadi- 
fioubI/  eiADiinud,  nffurd  ISmpirioal 
Lairs  of  Sooioty.  And  the  problem 
□f  general  looiology  ii  to  awiertain 
tlieK,  and  connect  tbeui  with  the  laws 
<if  human  nature,  by  deduotiuns  show- 
iu|;  that  auch  were  tha  derivative  laws 
liuturally  to  bo  expected  aa  the  coiiHe- 
■[tienccH  of  those  ultimate  odgb. 

It  is,  indeed,  hardly  ever  pouiblo, 
even  a'ter  histary  has  su^ented  the 
derivativelaWitodemoustrateitpi ' 
that  such  was  the  only  order  of 
oeasion  or  of  oa-existeuca  in  ivliiah  the 
effect*  could,  couBlBtuutly  with  the 
)air*  of  human  nature,  have  been  pro 
duced  We  can  at  most  m  ' 
tliat  there  vera  tUoui  A  priori 
fur  expecting  it,  and  that  no  other 
order  of  succeaiion  or  co-exititeiice 
would  have  been  no  likely  to  result 
from  tha  nature  of  mau  andthcgene- 
tal  airuuimtonoea  of  his  ignition. 
Often  we  cannot  do  even  this )  we 
cannot  evan  show  that  what  did  take 
place  was  probable  A  priori,  but  only 
that  it  woa  possibla.  This,  however, 
—which,  in  the  Inverse  Deductive 
Method  that  we  are  now  characteris- 
ing, is  a  real  process  of  rerifimtjon, — 
■a  aa  indispensable  as  vcriGcatian  by 
sjiBcifio  exparienoe  has  been  »howii  Ui 
be.  where  the  conclusion  is  tiriginally 
uhtaioed  by  tbe  dlmtt  way  of  deduc- 
tiou.  The  empirioal  laws  must  be  tbe 
nault  of  but  a  few  instances,  since 
few  nation*  havf  ever  attained  at  all, 
ftiHl  still  fewer  by  their  OWD  indei>en- 
deiit  development.  »  hl^  atags  of 
soaia]  proijnia.  If,  tlierefore, 
oue  or  tu-D  of  thcw  few 


insafficienUj  Imown,  or  imperfeiitlr 
analyted  into  their  elements,  anil 
therefore  nut  adaquawly  compand- 
-with  other  instanoei,  nothing  is  moie 

Cboibte  than  that  a  wiong  emjurical. 
'  will  emoiga  instead  of  the  right. 
OUB.  Accordingly,  the  most  errone' 
ous  ganeraVsMioua  are  continudly 
mode  from  the  cuutse  of  history  :  not' 
only  in  tiiis  ooantry,  where  history 
cannot  yei  be  mid  to  bo  at  all  culti- 
vated as  a  science,  but  in  nther  coun- 
tries where  it  is  eo  cultivated,  andhy 
persons  nell  versed  in  it.  The  onlf 
check  or  corrective  is  conetoiit  veriS- 
i^payuholrgicalandetholiifcliMl 
laws.  We  may  odd  to  this,  thai  tM 
i  but  a  pereou  competiiDtty  *killed 
those  laws  is  capable  of  preiniing 
I  materials  forbbtorical  generalisa- 
tiou  by  analysing  the  facts  of  history, 
or  even  by  observing  the  aocitl  pheno- 
mena of  his  own  time,  Ku  other  will 
'are  of  the  oomparativo  impott- 
of  different  facts,  nor  oonsa'. 
quently  know  what  fac^  to  look  far 
or  to  observe  [  still  less  will  he  ha 
capable  of  ostiiiiattDg  tha  evidenoe  ti 
facta  which,  us  i*  the  case  with  ttueV 
cannot  he  s^certained  by  direct  ol>r 
servation  uc  learnt  from  toitinK>t)y» 
but  must  be  inferred  from  luarki. 


leofm 
aion.     According  as  tbe  aden 
occupied  in  BaoettaininK  and  yedCjr, 
ing  the  former  sort  of  onifonnitiss  " 

the  latter,  U.   0>mte  gives  il  t 

title  of  Social  Statics  or  of  Sodat 
Dynamics,  conformably   to   tho  dtl 
linetion    in   mechanics    lietween   th 
conditions  of  eqollibrium  and  (kM 
of  movement,  or  in  bioln)^  betwsM 
tiie  laws  of  organisation  aiid  these  a 
life.     The  first  brandi  uf  tiw  »  ' 
asoertains  tbe  eonditiom  o 
in  tile  social  uukio ; 
laws  of  progiuH.     SoeaaX  I 
il  the  theory  of  c 


vhile  Social  f 


idi  uf  tiw  a^eua 
itiom  ol  atabiUM 
:  the  aMwnd,th 


a  the  tfa««]r 
i  alnady   apulum    of 
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exiBting  amobg  the  different  parts  6( 
the  social  organism  ;  in  other  words, 
the  theory  of  the  mutual  actions  and 
reactions  of  contemporaneous  social 
phenomena ;  *' making*  provisionally, 
as  far  as  possible,  abstraction,  for 
scientific  purposes,  of  the  fundamen- 
tal movement  which  is  at  all  times 
gradually  modifying  the  whole  of 
them. 

"In  this  first  point  of  view,  the 
provisions  of  sociology  will  enable  us 
to  infer  one  from  another  (subject  to 
ulterior  verification  by  direct  observa- 
tion) the  various  characteristic  marks 
of  each  distinct  mode  of  social  exist- 
ence ;  in  a  manner  essentially  analo- 
gous to  what  is  now  habitually  prac- 
tised in  the  anatomy  of  the  physical 
body.  This  preliminary  aspect,  there- 
fore, oi  political  science,  of  necessity 
supposes  that  (contrary  to  the  exist- 
ing habits  of  philosophers)  each  of  the 
numerous  elements  of  the  social  state, 
ceasing  to  be  looked  at  independently 
and  absolutely,  shall  be  ^ways  and 
exclusively  considered  relatively  to  all 
the  other  elements,  with  the  whole  of 
which  it  is  united  by  mutual  inter- 
dependence. It  would  be  superfluous 
to  insist  here  upon  the  great  and  con- 
stant utility  of  this  branch  of  socio- 
logical speculation.  It  is,  in  the  first 
place,  the  indispensable  basis  of  the 
theory  of  social  progress.  It  may, 
moreover,  be  employed,  immediately 
and  of  itself,  to  supply  the  place,  pro- 
visionally at  least,  of  direct  observa- 
tion, which  in  many  cases  is  not  always 
practicable  for  some  of  the  elements 
of  society,  the  real  condition  of  which 
jnay,  however,  be  sufficiently  judged 
t)i  by  means  of  the  relations  which 
connect  them  with  others  previously 
known.  The  history  of  the  sciences 
may  give  us  some  notion  of  the  ha- 
bitual importance  of  this  auxiliary 
resource,  by  reminding  ns,  for  ex- 
ample, how  the  vulgar  errors  of  mere 
erudition  concerning  the  pretended 
acquirements  of  the  ancient  Egyp- 
tians in  the  higher  astronomy,  were 

*  Cours  di  PhUottHLiide  Fontivif  iv.  335-329. 


irrevocably  dissipated  (eveli  before 
sentence  had  been  passed  on  them  by 
a  sounder  erudition)  from  the  single 
consideration  of  the  inevitable  con- 
nection between  the  general  state  of 
astronomy  and  that  of  abstract  geo- 
metry, then  evidently  in  its  infancy. 
It  would  be  easy  to  cite  a  multitude 
of  analogous  cases,  the  character  of 
which  could  admit  of  no  dispute.  In 
order  to  avoid  exaggeration,  however, 
it  should  be  remarked  that  these  ne- 
cessary relations  among  the  different 
aspects  of  society  cannot,  from  their 
very  nature,  be  eo  simple  and  precise 
that  the  results  observed  could  only 
have  arisen  from  some  one  mode  of 
mutual  co-ordination.  Such  a  notion, 
already  too  narrow  in  the  science  of 
life,  would  be  completely  at  variance 
with  the  still  more  complex  nature 
of  sociological  speculations.  But  the 
exact  estimation  of  these  limits  of 
variation,  both  in  the  healthy  and  in 
the  morbid  state,  constitutes,  at  least 
as  much  as  in  the  anatomy  of  the 
natural  body,' an  indispensable  comf 
plement  to  every  theory  of  Sociolo-r 
gical  Statics,  without  which  the  in« 
direct  exploration  above  spoken  of 
would  often  lead  into  error. 

*^  This  is  not  the  place  for  methodi- 
cally demonstrating  the  existence  of  a  * 
necessary  relation  among  all  the  pos- 
sible aspects  of  the  same  social  orga* 
nism ;  a  point  on  which,  in  principle 
at  least,  there  is  now  little  difference 
of  opinion  among  sound  thinkers. 
From  whichever  of  the  social  ele-> 
ments  we  choose  to  set  out,  wa  may 
easily  recognise  that  it  has  always  a 
connection,  more  or  less  immediate, 
with  all  the  other  elements,  even 
with  those  which  at  first  sight  appear 
the  most  independent  of  it.  The 
dynamical  consideration  of  the  pro- 
gressive development  of  civilised  hu^ 
manity,  affords,  no  doubt,  a  still  more 
efficacious  means  of  effecting  this  in- 
teresting verification  of  the  consensus 
of  the  social  phenomena,  by  displaying 
the  manner  in  which  every  change  in 
any  one  part  operates  immediately, 
or  very  speedily,  upon  all  the  rest. 


LOGIC  OP  THE  MOKAL  SOIENOES. 


But  this  indicalinn  may  b«  preceded, 
or  at  all  cveata  followed,  by  u  cnaflr- 
nution  of  s  purely  atatiml  kind  ;  for, 
in  politics  aa  in  mechanics,  the  onm- 


tween  them.  Without  descending  to 
the  minute  interdepeiideDcouf  the  dif- 
ferent branohei  of  any  one  sdenoe  oc 
art,  U  it  not  evident  that  amung  the 

moat  of  the  arts,  there  exisU  each  a 
oonnectioa,  that  if  the  state  of  any 
one  weJl-nutrked  diviaicni  of  them  is 
anfficiently  knawn  to  ub,  we  can  with 
FB^  scientific  astiurance  infer,  from 
their  necesury  correlation,  the  con- 
temporaneooa  state  of  every  one  of 
the  others  T  By  a  further  extension 
of  (his  cunsideration,  we  may  concei  ve 
the  necessary  ralatiun  which  exists 
between  the  oonditioo  of  the  sciences 
fa  general  and  tliat  of  the  arts  iu 
general,  except  that  the  mutaul  de- 
pendence is  less  intense  in  proportion 
OS  it  is  more  indirect.  The  same  ia 
the  case  when,  instead  of  couaider- 
ing  the  B^regate  uf  the  social  phenO' 

it  simultaneoualy  in  different  oontem- 
poraneous  nations,  between  which 
the  perpetual  reaiproeity  of  influence, 
especially  in  modem  IJnieB,  cannot  be 
conteated,  though  the  ain»«miti  must 
in  this  case  be  ordinarily  oE  a  leaa  de- 
cided character,  and  muat  decrease 
gradually  with  the  affinity  uf  the  cases 
and  the  multiplicity  of  the  points  of 
contact,  BO  as  at  lost,  in  aome  caaea, 
to  disappear  almoat  entirely ;  as,  tor 
unample,  betwten  Western  Europe 
and  Eastern  Asia,  of  which  the  vari- 
iiUB  general  statea  of  society  appear  to 
have  been  hitherto  almost  indepen- 
dent of  one  another." 

These  remarks  are  followed  bj  illus- 
trations of  one  of  the  most  Important, 
and,  until  lately,  most  neglected,  of 
the  general  principles  which,  in  this 
diviaion  of  the  aocial  adenoe,  may  be 
conaidered  as  eatabliahed ;  namely, 
the  necessary  correlation  between  the 
form  of  government  exintinj;  in  any 
society  uiid  tile  conteiiijB.nuiLOUa  state 


of  civilisation:  a  natural  law  which 
stamps  tha  eniileas  discuBsioiiE  ani 
numerable  theories  respecting  forms 
of  government  in  the  abstract  i 
fruitless  and  worthless  for  any  otht 
parpoae  than  at  a  preparatory  treat- 
ment of  materials  to  be  afterwards 
used  for  the  oonstroctioQ  of  a  better 
ptiilusophy. 

As  already  remarked,  one  of  the 
main  results  of  the  science  of  social 
statics  would  be  to  ascertain  thr 
quisitea  of  stable  political  ni 
There  ore  some  circumstanceB  which, 
being  found  in  all  societies  without 
exception,  and  in  the  greatest  d^reu 
where  the  social  union  is  most  oc 
plete,  may  be  amsidered  (when  p 
chological  and  ethologicol  laws  c 
firm  the  indication)  as  conditions  of 
the  existence  of  the  complex  pheno- 
menon called  a  State.  For  example, 
no  numerous  society  has  ever  been 
held  together  withunt  laws,  or  usages 
equivalent  to  them ;   without  tribu- 


n  orgai 


sedforo 


)rt  to  execute  their  deraaions.  There 
have  always  been  public  authoiitieii 
whom,  witli  more  or  less  strictness, 
and  in  cases  mote  oi  less  accurately 
defined,  the  rest  of  the  community 
obeyed,  nr  according  to  general  opin- 
ion were  bound  to  obey.  By  follow- 
ing out  this  course  of  inquiry  we  shall ' 
End  a  number  of  requisites  which  bava 
been  present  in  every  society  that  baa  ■ 
maintained  a  collactive  existetice,  and 
on  the  GcBsatian  of  which  it  hose'" 
merged  in  some  other  society,  c 
constructed  itself  on  some  new  \ 
in  which  the  conditions  were 
formed  to.  Although  these  rei 
obtained  by  HiToparicg  different  futma 
and  states  of  society,  amount  in  them- 
selves only  to  empirical  laws,  soms 
of  them,  when  once  suggerted,  ub 
found  to  follow  with  so  much  proba- 
bility from  general  laws  of  human 
nalnire,  that  the  consilience  of  the  two 
processes  raises  the  evidence  to  proof, 
and  the  generaliaatious  to  the  rnak  o£ 
fcientjfic  truths. 

This  seems  to  be  afHnuable  (for 
itiuicf)  of  thu  coucluaiona  arrived 
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In  the  foDowing  passage,  extracted, 
-vritb  some  alteratione,  from  >  critiDuim 
nn  the  negative  philosopby  of  the 
ei^teanth  century,"  and  which  I 
quote,  though  (fu  iu  Bouie  former  in- 
stancee)  from  myself,  because  I  hare 
no  better  way  of  illustrating  the  con- 
ception I  have  formed  of  the  kind  of 
theorems  of  which  sociological  statics 
would  con  list  :^ 

"  The  very  first  alemeiit  of  the  social 
union,  obediKnca  to  a,  government  of 
some  sort,  bus  not  b«n  found  so  easy 
a.  thing  to  establish  in  the  world. 
Among  ■  timid  and  spiritleas  raoa 
like  the  inhabitants  of  the  vast  plains 
of  tropical  countries,  passive  obedience 
may  be  of  natural  growth  ;  though 
even  there  we  doubt  whether  it  has 
ever  been  fouud  aiuoug  any  people 
with  whom  fatalism,  or.tii  otherworda, 
Bubinission  to  the  pressure  of  circum- 
B^Dcea  aa  a  divine  decree,  did  nut 
Jjrevail  as  a  religious  doctrine.  Sut 
the  ditficulty  of  indii(:ing  a  brave  and 
warlike  race  to  submit  their  individual 
nrliitrium  to  any  common  umpire  hns 
alwavH  been  felt  to  bs  so  great,  that 
nothing  short  of  supemaCuta]  power 
has  been  deemed  adequate  to  over- 
come it ;  and  such  tribes  have  always 
BssigDed  to  the  first  institutian  of  civil 
society  u  divine  origin.  So  diSorenUy 
did  tUnse  judge  who  knew  savage  men 
by  actual  experience,  from  thusa  who 
Ijad  no  acquaintance  with  them  ex- 
cept in  the  civilised  state.  In  modem 
Kurope  itself,  after  the  fall  of  the 
Roman  Empire,  to  subdne  the  feudal 
anarchy  and  bring  the  whole  people 
of  any  European  nation  into  subjec- 
tion to  governnieut  (though  Christi- 
ikiiity  in  the  most  concentrated  {nna 
of  its  influence  was  co-operating  in 
the  work)  required  thrice  as  many 
'  s  as  have  elapsed  since  that 


"Now  if  these  philosophers  had 
known  human  nature  under  any  oUier 
type  than  tliat  of  their  own  age,  and 
of   the  particular  classes  of  society 

"  Sin™  roprinttd  sntiro  In  Diuerralwui 


this  I 


has  been  limily  and  dur- 
ably established,  and  yet  the  vigour 
and  manliness  of  clioroater  whion  re- 
sisted its  establishmeut  have  been  in 
any  degree  preserved,  certain  requi- 
sites have  existed,  certain  conditions 

fulfilled,  of  which  the  fol-    ' 
ly  be  regarded  as  the  prin* 

'■Piist,  there  has  existed,  for  all 
who  wore  accounted  citizens, — for  all 
who  were  not  slaves,  kept  down  by 
brute  force, — a  system  of  tdaeatum, 
betpnning  with  infancy  and  continued 
through  Ufe,  of  which,  whatever  else  it 

ingredient  was  ratraining  dUciplini:. 
To  train  the  human  being  in  the  habit, 
and  thence  the  power,  of  subordinat- 
bis  personal  impulses  and  aims 
what  were  considered  the  ends 
socie^ ;  of  adhering,  against  all 
temptation,  to  the  course  of  conduct 
which  those  euds  prescribed  ;  of  con- 
trolling in  liimseli  all  feelings  which 
were  UaUe  to  militate  against  thoso 
endsj  and  encouraging  all  such  u 
tended  towards  them  i  this  was  the 
purpose  to  which  overyloutwsrd  mo- 
tive that  the  authority  directing  the 
system  could  commoud,  and  every  in- 
ward power  or  principle  which  its 
linowledge  of  human  nature  enabled 
it  to  evoke,  wore  endeavoured  to  be 
rendered  instrumentoL  The  entire 
civil  and  military  policy  of  the  ancient 
commonwealths  was  such  a  system  of 
training;  in  modem  notions  its  place 
has  been  attempted  to  be  supplied, 
principally,  by  religious  teaching. 
And  whenever  and  in  proportion  as 
the  strictness  of  the  restraining  dis- 
cipline was  rela]ied,  the  natural  ten- 
dency of  mankind  to  anarchy  reas- 
serted itself ;  the  state  became  dis- 
organised from  within;  mutual  con- 
flict for  selfish  ends  neutralised  the 
enei^ies  whicli  were  reijuimd  to  keep 
up  the  co[itest  against  natural  causes 
of  evil :  and  the  nation,  after  a  longer 
111'  briifer  interval  of  progressive  de- 


dine.   bMnme  eitlirr   the  ilnvp 
ilOTpotiim,  or  Ihe  prey  of  n  foreign 
invader. 

"Tlia  asiHinii  condition  of  pernio- 
neiit  political  iooiety  ha*  beon  found 
tn  h«  tha  existenoe,  in  aoiiiB  form  or 
otlier,  of  thu  feeling  of  allegiance  or 
loyalty.  Thti  feeling  may  vary  in  ita 
(ilijeatB,  and  ia  not  cnnRned  to  any 
paTtlcutor  form  of  government ;  but 
wheChar  in  k  dsmocracy  or  in  a  inon- 
archy,  ita  essence  in  always  the  sajne, 
viz.  that  there  be  in  the  ooustitutlnn 
of  the  Htate  wmefAin?  which  is  nettled, 
lomething  permanent,  and  not  to  be 
called  in  question ;  aomething  which, 
by  general  agreBmcnt,  has  a  right  to 
be  where  it  i«,  and  to  be  aecure 
Bjrainst  disturbance,  whatever  elae 
mav  change.  This  feeling  may  attach 
itself,  aa  among  the  JewH,  (and  in  moat 
of  the  commonwealth!!  of  anti^juity. ) 
to  a  comman  Qod  or  gods,  iJie  proteo- 
ton  and  guardians  of  their  state.  Or 
it  inay  attach  itself  to  certain  panoiis, 
who  are  deemed  to  be,  whether  by 
divine  appointment,  by  long  prescrip- 
tion, or  by  the  general  recognition  of 
their  supeHor  oapooity  and  worthiness, 
the  rightful  guides  and  guardians  of 


the  T 


Or  il 


with  laws  ;  with  anoSant  liberties  or 
ordinances.  Or,  iinally,  (and  thin  ia 
the  only  ihapa  in  which  the  feel- 
ing is  likely  to  exist  hereafter,)  it 
may  attach  itself  to  tlie  principles 
<i(  individual  freedom  and  political 
and  social  equality,  as  realised  in  in- 
stitutions which  OS  yet  exist  nowhere, 
or  exist  only  in  a  rudimentary  state. 
But  in  all  political  societies  which 
have  had  a  durable  existence  there 
has  been  some  fixed  point,  something 
which  people  agree  in  holding  sacrnd  ; 
which,  wherever  freedom  of  discus- 
sion was  a  Tecngnieed  priiioi[de,  it  was 
of  course  lawful  to  contest  in  theory, 
but  which  no  one  could  either  fear  or 
hope  to  sea  shaken  in  practice  ;  which, 
in  short  (except  perhaps  (luring  some 
temporary  oriais)  was  in  the  common 
VFtimation  placed  boynnd  discussion. 
And  tilt-  novesiity  of  tliis  Tnay  eaeily 
evidi^ut.      A  state  never  is, 


nor,  until  manltind  are  rully  im- 
proved, can  hope  to  be,  lor  any  long 
time  exempt  from  internal  dissemJOD  ; 
for  there  neitlier  is  nor  ever  bis  been 
any  state  of  society  in  which  oollisions 
'lid  not  occnr  between  the  immediate 
interests  and  passions  of  p-nverful  sec- 
tions of  the  people.  What,  then,  en- 
able* nations  to  weather  those  itorms, 
and  pass  throughturbulenttiniea with- 
out any  permanent  weakening  of  the 
securities  for  peaceable  existence  I 
"      "    ily  this— that  1 


It  the  i 


tnfell 


out,  the  conflict  did  not  affect  the 
fundamental  principle  of  the  system  at 
Eocial  union  which  happened  to  exist, 
noF  threaten  large  portions  of  the  com- 
munity with  the  subversion  of  that  on 
which  they  had  built  their  calcnla- 
tions,  and  with  which  their  hopes  and 
aims  hadbecomeidentiiied.  Butwhen 
the  questioning  of  these  fundamental 
principles  is  {not  the  occasional  dis* 
ease  or  BBlutory  medicine,  but)  the 
habitual  condition  of  the  body  politic, 
and  when  all  the  violent  animoaitiea 
are  called  forth  whioh  spring  patu- 
roily  from  such  a  sititation,  the  Etato  is 
virtually  in  a  position  of  civil  war, 
and  can  never  long  remain  free  from 
it  in  act  and  fact. 

"The  third  essential  condition  of 
stability  in  political  society  is  a  strong 
and  active  principle  of  cohesion  among 
the  members  of  the  same  community 
or  state.  We  need  scarcely  say  that 
we  do  not  mean  nationality,  in  the 
vulgar  sense  of  the  term  i  a  sensslea* 
antipathy  to  foreigners ;  indiflerenMi 
to  the  general  welfare  of  the  human 
race,  or  on  unjust  preference  of  the 
Buppcaed  interest  of  our  own  OHintiy ; 
a  cherishing  of  bad  peculiarities  be- 
cause they  are  national,  or  a  refusal 
to  adopt  what  has  been  found  good  by 
other  countries.  We  moan  aprindpli 
of  sympathy,  not  of  hostility ;  of  iininn, 
not  of  aeparation.  We  mean  a  Eeelit^ 
of  common  interest  among  those  who 

are  contained  within  tbe  same  natural 
or  histuricat  boundaries.  Wo  mean, 
that  tiiii  put  of  the  cuoiuiunitj  do 


not  aonauler  themaelves  ax  foreignei's 
with  regard  to  another  part ;  that 
they  nt  n  vnlue  on  tl)i:ir  connaction— 
(eel  that  they  are  oas  peupla,  that 
thair  lot  is  cast  logetber,  that  evil  to 
any  of  their  f alio  w-comi  try  men  is  avi! 
tn  themselvaH,  snil  do  nut  deaire  >el- 
lifihly  to  Icee  themiwlveB  fmm  their 
share  of  any  cominan  inconvenience 
tiy  isTering  the  connection.  How 
Ctnng  this  feeling  wbb  iii  those  ancient 
commoDweaitlia  which  attained  any 
dnrable  greatness  every  one  Imows. 
How  biHipily  Home,  in  spite  of  all  her 
tyranny,  Butoeeded  in  establishing  the 
feeling  of  a  common  country  among 
tho  provinces  of  her  vast  and  divided 
cniiura,  will  appear  when  any  one  who 
has  given  due  attention  to  the  subject 
Bhall  take  the  trouble  to  point  it  out 
lo  modem  times  tlie  countries  which 
li&ve  had  that  feeling  In  the  Btrongeet 
degree  have  been  the  most  powerful 
countries;  England,  France,  and,  in 
proportion  to  their  territoty  and  re- 
Kources,  HoUond  and  Switzeihuid ; 
while  England  in  her  connection  with 
treland  is  one  ot  the  most  signal  ex- 
amples of  the  consequences  of  its  ab- 
HEnce.  Every  Italian  Iniowa  why  Italy 
is  lander  a  foreign  joke ;  every  Qer- 
inan  knows  what  muutains  despotism 
in  the  Austrian  empire  ;•  the  cvi]a  of 
Spain  flow  as  muoh  from  the  alwcnce 
ul  nationality  among  the  Spaniarda 
themnelvea  as  from  Wie  presence  of  it 
in  their  relations  with  foreignais ; 
wliile  the  completext  illustration  of  all 
is  aflordifd  by  the  republics  of  South 
America,  where  the  porta  of  one  and 
the  sama  state  adhere  so  alighUy  to- 
gether, that  no  sooner  does  any  pro- 
vince think  itself  Bggrieved  by  the 
t^t'iiero]  government  thun  it  proclums 
itielf  a  separate  nation." 

S  6.  While  the  derivative  Jaws  of 
social  statins  are  ascurtaiaed  by  ana- 
lysing different  atates  of  sucio^,  and 
comparing  them  with  one  another, 
without  regard  to  the  order  of  their 
isideration  of   tlic 
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successivcoTdargE.  on  the  contrary, pre- 
dominant in  the  study  of  snoial  dyna- 
mics, of  whioii  the  aim  is  to  observe 
and  explun  the  ne4uenaes  of  social 
conditions.  This  branch  of  the  soct^ 
science  would  be  as  complete  fa  it 
uail  be  made  if  every  one  of  the  lead- 
ing general  circumstances  of  each 
generation  were  traced  to  its  causes 
in  the  generation  inimediott'ly  pre- 
ceding. But  the  eonuitaHt  it  so  com- 
plete (especially  in  modem  history} 
that,  ia  the  Jitiation  of  one  generation 
and  another,  it  is  the  whole  which 
produces  the  whole,  rather  than  any 
porii  a  part  Little  progress,  there- 
fore, can  be  made  in  establishing  the 
filiHtion  directly  from  laws  of  human 
nature,  without  having  liiitt  aiicer- 
tMUod  the  iHUnediate  or  derivative 
laws  according  to  which  social  states 
generate  one  another  as  society  ad- 
vwiees— the  mriomatit  intdia  of  Uene- 
ral  Bocinlogy. 

The  empirical  laws  which  are  most 
readily  obtained  by  generalisation 
from  history  do  not  amount  to  this. 
They  are  not  the  "middle  principles'' 
themselves,  but  only  evidence  towards 
the  Bstablishmimt  of  such  principles. 
They  consist  of  certain  general  ten- 
dencies which  may  be  peroeived  in 
society ;  a  progressive  increase  of  some 
social  elements  and  diminution  of 
others,  or  a  gradual  i^ange  in  the 
general  character  of  certain  olamcnts. 
It  is  easily  seen,  for  instance,  that  at 
eocicty  advances,  mental  tend  more 
and  more  to  prevail  over  bodily  quali- 
ties, and  mossea  over  individuals ; 
that  the  occupaUon  nf  all  that  portion 
of  manliind  who  are  nut  under  ex- 
ternal restrunt  is  at  first  chirfly 
military,  but  society  iKcomos  pro- 
gressively more  and  mora  engrnssed 
with  productivs  pursuits,  and  the 
Jnilitary  spirit  gradually  gives  way 
to  the  industrial ;  to  which  many 
simihii  trutha  might  be  added.    And  ^ 


historical  school  now  predominant  On 
the  Continent,  are  satisfied.  Put 
these  uud  all  such  results  .tea  still  at 


tiHi  great  It  diaUnce  trom  the  demen- 
iKry  laws  of  human  nature  on  whicli 
they  depend, — too  many  linki  inter- 
vene, knd  the  concurrence  o[  causes 
nt  each  link  u  far  too  oumplioiited, — 
to  enable  these  propositions  to  be  pre- 
lented  oa  direct  coroUiuieii  from  thow 
elementoiy  priaclples.  They  have, 
therefore,  m  the  iniiida  of  moat  in- 
qiiirere,  remained  i[i  the  state  oE  em- 
pirical laws,  applicable  only  within 
the  bounds  of  actual  nbaervatinn, 
■without  any  ttieani  of  determining 
their  real  limits,  and  of  judging 
whether  the  changes  which  haie 
hitherto  been  in  prngresB  ore  destined 
to  oootiuuB  indefinitely,  or  to  termi- 
nate, or  even  to  be  reversed. 

§  7.  In  order  to  obtain  better  em- 
pirical laws,  we  must  nut  rest  satisfied 
with  noting  the  progressive  chants 
which  manifest  themttelves  in  the 
separate  elements  of  euciety,  atiil  in 
which  nothing  ia  indicated  but  the 
relation  of  fragments  of  the  effect  to 
corresponding  b-agments  of  the  causa. 
It  is  necessary  to  combine  the  statical 
view  of  social  phenomena  wili  the 
dynamical,  cousidering  not  only  the 
progressive  changes  of  the  different 
elements,  but  the  contemporaneous 
condition  of  each,  and  tlius  obtain 
empirically  the  law  of  carrespondenoe 
not  only  between  the  limultaneoiis 
states,  but  between  tlie  aimultaneoiia 
changes,  of  those  elements.  This  law 
of  correapondence  it  ia  which,  duly 
verified  <l  priori,  would  become  the 
real  scientilic  derivative  law  of  the 
development  of  humanity  and  human 
affairs. 

In  tha  difficult  prtxKss  of  observa- 
tion and  comparison  whicii  ia  here  re- 
quired, it  would  evidently  be  a  great 
assistance  if  it  eliould  happen  to  be 
the  fact  that  some  one  element  in 
the  complex  existence  of  social  man  is 
pre-eudnent  over  all  others  as  the 
prime  agent  of  the  social  movement. 
For  we  could  than  take  the  progress 
of  that  one  element  as  the  central 
chain,  to  each  SHccesaivo  linltof  wliich 
the   currc»t)ondiug   links   uf    all    th< 


other  progrcBsiima  being  ai^>ended, 
the  succession  of  the  facta  would  by 
this  alone  be  presented  in  a  kind  of 
spontaneous  order,  far  more  nearly 
approaching  to  the  real  order  of  their 
filiation  than  could  be  obtiuned  by 
any  other  merely  empirical  process. 

Now,  the  evidence  ot  history  and 
that  of  human  nature  combine,  by  a 
striking  instance  of  consilience,  to 
show  that  there  really  ia  one  social 
element  whidi  is  thus  predominant, 
and  almost  paramount,  among  the 
i^enti  of  the  social  progression.  This 
is  the  state  of  the  speculative  faculties 
of  mankind,  including  the  nature  OS 
the  beliefs  which  by  any  nieans  they 
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and  the  world  by  w 
rounded. 

It  would  be  a  great  error,  and  one 
very  little  lilcely  to  be  committed,  to 
assert  that  epeculation,  intellectual 
activity, the  puiBuitof  trntbiisamong  \ 
the  more  powerful  propenaitiea  of  ' 
human  nature,  or  hold  a  predominat- 
ing place  in  the  lives  of  any,  save 
decidedly  exceptional,  individuals. 
But,  notwitlutanding  the  relative 
weakness  of  this  principle  among 
other  sociological  agents,  its  inflnence 
is  the  main  determining  cause  of  the 
social  progress  ;  all  the  other  disposi- 
tions of  our  nature  which  contribute 
to  that  progress  I  being  dependent  on 
it  for  the  means  of  acoompliabing  their 
shore  of  the  work.  Thus  (to  taJte  the 
most  obvious  cose  first)  the  impelling 
force  to  moat  of  the  impmvementB 
effected  in  the  arts  of  life  is  the 
dtwire  oE  increased  material  comfort ; 
but  as  wo  can  only  act  upon  external 
objects  in  proportion  to  our  knowiedge 
of  them,  the  state  of  knowledge  atony 
time  is  the  limit  oE  the  industrial  im- 
provements possible  at  that  time;  and 
the  progress  of  industry  must  fdlow, 
and  depend  on,  the  progress  of  know- 
ledge. The  same  thing  may  be  shown 
to  be  true,  though  it  ia  not  quite  so 
obvious,  of  the  progress  of  the  fino 
arts.  Further,  as  the  sttungeal  pM- 
[H.-n8lties  of  uncultivated  or  hnlf-cuUj- 
vatcd  humnu  nature  ^btiiig  the  purely 
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SeHinh  fines,  Bnd  tho-e  nf  n  fiympa- 
thutiu  charncti'r  wliioh  partake  must 
of  tlio  DBtnrc  of  KefiehacBs)  evidently 
tend  in  themseNBB  to  diaimite  nmn- 
ktiid,  not  to  unite  them, — U>  Toeice 
them  rivals,  not  coufederittea  ;  social 
exfEtence  b  only  puBsible  by  a  discip- 
lininj  of  those  more  powerful  pro- 
peniitiei,  which  oonaUts  in  iiubordi. 
Bating  them  to  a  cuiDmnn  ByBteai  of 
opinions.  The  degree  of  this  sub' 
to^ination  is  the  measure  of  the  com- 
pletenesa  of  the  locial  union,  and  tlie 
nature  uf  the  eominun  opinions  de- 
termines its  kind.  But  in  nnier  that 
mankind  should  rontorm  their  actions 
to  anj  eet  of  opinions,  these  opinions 
must  exist,  ninaC  be  believed  by  them. 
And  thus  the  state  of  the  speculative 
faculties,  the  character  of  the  pro- 
positions assented  to  by  the  intellect, 
essentially  detennines  the  moral  and 
political  state  of  the  anmmunity,  as 
we  have  already  seeu  that  it  deter- 
minefl  the  physical. 

These  concliuiuns,  deduced  from 
the  laws  of  human  nature,  are  in 
entire  aocordance  with  the  general 
facts  of  history.  Every  considerable 
change  historically  known  to  us  in 
the  cfmdition  of  any  portion  of  man- 
kind, when  not  brought  about  by  ex- 
temal  force,  has  tieen  preceded  by  a 
change  of  proportional  extent  in  the 
state  of  their  knowte^dge  or  in  their 
prevalent  beliels.  As  between  any 
given  state  of  speculation  and  tbe 
ootrelotive  state  of  everything  else,  it 
was  almost  alwayi  the  former  which 
fiivtshowed  itself;  though  the  effects, 
no  doubt,  reacted  potently  upon  the 
cause.  Svery  conBiderable  advance 
in  material  civilisation  baa  been  pre- 
oeded  by  ui  advance  in  knowle^e ; 
aud  nhen  any  great  noria!  change  has 
cumo  to  pass,  either  in  tbe  way  of 
gradual  development  or  of  sudden 
conflict,  it  has  had  Cor  it*  precursor  a 
gi'eat  change  in  the  opinions  and 
modes  of  thinking  of  society.  Poly- 
theism, .Tudaism,  Christianity,  Fn>- 
sophyof 


agent  in  making  sooiety  what  it  was 
at  each  fiiiocessive  period,  while  society 
was  but  secondarily  in.itnimental  in 
making  Ihem,  each  of  tbem  (so  far  bh 

istence]  being'mainiy  an  emanation 
not  from  the  practical  life  of  the 
period,  but  from  the  previous  state  of 
belief  and  thought.  Tbe  weakness  of 
the  spectdative  propensity  in  mankind 
generally  haa  not,  therefoce.  prevented 
the  progress  of  speculation  from  gov- 
erning that  of  society  at  large  ;  it 
has  only,  and  too  often,  prevented 
progress  altogether,  where  the  intel- 
lectual progreHsion  ha*  come  to  an 
early  stand  for  want  of  sufficiently 
favourable  circumstances. 

From  this  accumulated  evidence,  '^ 
we  are  justified  in  concluding  that 
the  order  of  human  progression  in  all 
respects  will  mainly  depend  on  the 
order  of  progression  in  the  intellectual 
convictions  of  mankind,  tliat  is,  on 
the  law  of  the  succesAive  transforma- 
tions o[  human  opinions.  The  (|ues- 
tton  remains,  whether  this  law  can  he 
determined,  at  first  from  history  as 
an  empirical  law,  then  converted  into 
a  scientilia  theorem  by  deduoibg  it 
li  pi'iori  from  the  prim^les  of  human 
nature.  As  the  prngress  of  know- 
ledge and  tbe  changes  in  tlie  opinions 
«f  mankind  are  very  slow,  and  mani- 
fest themselves  in  a  well-deGneil 
manner  only  at  long  intervals,  it 
cannot  be  expected  that  the  general 
order  of  lequenue  should  be  discover- 
able from  the  examination  of  less 
than  a  very  oinuiderable  part  of  the 
duration  of  the  social  progress.  It 
ia  necessary  to  take  into  considera- 
tion the  whole  of  past  time,  from  the 
first  recorded  condition  of  the  human 
mce,  to  the  memorable  phenomena  of 
the  lost  and  present  generations. 

§  E.  The  investigation  which  I  have 
thus  endeavoured  to  characterise  has 
been  systematically  attempted,  up  to 
the  present  time,  by  M.  Goaite  alone. 
His  work  is  hitherto  the  only  known 
example  of  the  study  of  social  phenn- 
mena  according  to  this  conception  uf 
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Ibe  Historiool  Methnd.  Without  iHb- 
cilsaing  here  tliu  Worth  of  his  conclu- 
iiiuns,  an<l  especjnll;  of  hia  predictionx 
kiid  reeoBimandtttiinu  with  reapoot  tu 
(lie  Future  of  mwiely,  uliich  appear 
to  me  greatly  inferior  lu  vikliie  to  his 
nppreciation  of  the  Pub,  I  ihaJl  con- 
fine myself  to  mentioning  one  impor- 
t*iit  generaliMtlon,  which  M.  Comte 
rcgftnis  09  the  fundamental  law  of  the 
pn^nnn  of  hiimaa  knowJudge.    Spmn- 

Buhject  u[  human  imjuiry,  three  luo- 
Cfsstve  stages  ;  in  tlm  fint  of  which 
it  tends  In  eipiain  the  phen<imena  by 
supernatural  asoicies,  in  the  leootid 
by  metnphjtKcal  abstractions,  and  in 
the  thicd  or  final  state  confines  itself 
til  BsCertainiug  their  laws  of  succes- 
tiion  and  similitude.  Thia  generalisiv- 
tiaa  appears  to  ms  to  have  that  higli 
degroo  of  soientific  evidence  which  is 
derived  tnnn  the  concurrence  of  the 
indications  of  history  with  the  prn- 
balnlities  derived  from  the  constitU' 
tion  of  the  hitman  mind.  Nor  could 
it  be  easily  conceived,  from  the  mere 
enunciation  of  such  a  proposition, 
ivhat  a  flmid  of  light  it  IttK  in  upon 
the  whole  cuune  uf  history,  whsa  ite 
caasequeaces  are  trnced,  by  connecb. 
in^  with  each  of  the  thcee  state) 
of  human  intellect  which  It  distin 
guiahea,  and  with  each  Buccessive 
inodiflootion  of  those  three  stales, 
the    correlative   condition   of    other 


•  This  grenl  KenprnliBatioo  is  otton  iin 
f»Tniiubl7  urit^lsed  (na  by  Dr.  WliawcU 
fur  instaDiie)  under  a  nllsnpprehaiitlMi  ei 
its  real  iuipart.  The  dnottlns  tliat  (bi 
tlimkigliuil  explauitlou  uf  p1;eaoiiiDon  ba 
longs  gntf  to  the  iurnudy  of  oM  knawlodge 
of  fiMDi,  ougtib  liat  to  lie  unMnied  ss  It  <t 

kind,  OB  their  knowledge  advoncea,  will 
iiccenarllj  coose  to  ballevi!  In  on;  kind  ai 
theulogj'.    Tbil  was  H.  Comta's  oplnlnn  ; 
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But  whatever  deeiaion  cnmpetent 
judges  may  pronounce  on  the  rMUlli' 
arrived  at  by  any  individual  inqnin.'r, 
the  method  now  characterised  is  that 
by  which  the  derivative  lawsof  social  ' 
otder  and  of  locial  progresi  must  be 
sought.  By  its  aid  we  may  hcreaftei 
succeed  not  only  in  looking  far  for- 
ward into  the  future  history  of  the 
huDian  nuw,  but  in  determining  what 
artiliciat  means  may  be  used,  and  to 
what  extent,  to  accelerate  the  natural 
pmgresa  in  so  far  as  it  is  beneficial  t 
educiitfld  person  rdects  tlils  elplrantian 
LvetKwnfiil^aicert^ned; 
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Idu  of  Lnw,  but  ^lioTe'clint  nln  and  sun- 
ihliie,  laniine  and  peiUloncs,  vIotnT  and 

Ills  goneral  laws,  but  rewrres  to  be  dedded 
b]F  ExprMs  sola  ot  ToUUen.    U.  0001(9*8 
taooFv  is  the  neftatiou  ot  this  doctrine, 
Dr.  Wbenell  equally  muimdenilauds  M. 

ilago   of  Bpeeulatlon.     H. 
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y  Uullsd  to  an  euly 
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WheaH,  ComtaspealERotthsidelaphydcal 
■tutf  e  of  speculatloD,  he  masiis  thy  stage  ta 
n-liich  TOBneponlt  ot  ■■Nature"  and  nther 
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linundeniDiid.  and  that,  notwlthstandine 
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ijito  all  causes  whiuli  on 
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to  compensate  for  whatever  may  be 
its  inherent  inconveniences  or  disad- 
vantages, and  to  guard  against  the 
dangers  or  accidents  to  which  our 
species  is  exposed  from  the  necessary 
incidents  of  its  progression.  Such 
practical  instructions,  founded  on  the 
highest  branch  of  speculative  socio- 
logy) '^^  iorra.  the  noblest  and  most 
beneficial  portion  of  the  Political  Art. 

That  of  this  science  and  art  even 
the  foundations  are  but  beginning  to 
be  laid  is  sufficiently  evident.  But 
tlie  superior  minds  are  fairly  turning 
themselves  towards  that  object.  It 
has  become  the  aim  of  really  scien- 
tific thinkers  to  connect  by  theories 
the  facts  of  universal  history:  it  is 
acknowledged  to  be  one  of  the  requi- 
sites of  a  general  system  of  social 
doctrine  that  it  should  explain,  so 
far  as  the  data  exist,  the  main  facts 
of  history  ;  and  4,  Philosophy  of  His- 
tory is  generally  admitted  to  be  at 
once  the  verification  and  the  initial 
form  of  the  Philosophy  of  the  Pro- 
gress of  Society. 

If  the  endeavours  now  making  in 
all  the  more  cultivated  nations,  and 
beginning  to  be  made  even  in  Eng- 
land, (usually  the  last  to  enter  into 
the  general  movement  of  the  Euro- 
pean mind,)  for  the  construction  of  a 
Philosophy  of  History,  shall  be  di- 
rected and  controlled  by  those  views 
of  the  nature  of  sociological  evidence 
which  I  have  (very  briefly  and  im* 
perfectly)  attempted  to  characterise, 
they  cannot  fail  to  give  birth  to  a 
sociological  system  widely  removed 
from  the  vague  and  conjectural  char- 
acter of  an  former  attempts,  and 
worthy  to  take  its  place,  at  last, 
among  the  sciences.  When  this 
time  shall  come,  no  important  branch 
of  human  affairs  will  be  any  longer 
abandoned  to  empiricism  and  un- 
scientific surmise;  the  circle  of  hu- 
man knowledge  will  be  complete,  and 
it  can  only  thereafter  receive  further 
enlargement  by  perpetual  expansion 
from  within. 


CHAPTER  XI. 

ADDITIONAL   KLUCIDATIONS  OP  THE 
SCIENCE  OF   HISTORY. 

§  I.  The  doctrine  which  the  pre- 
ceding chapters  were  intended  to  en- 
force and  elucidate — that  the  collec- 
tive series  of  social  phenomena,  in 
othei^  words,  the  course  of  history,  is 
subject  to  general  laws,  which  philo- 
sophy may  possibly  detect — has  been 
familiar  for  generations  to  the  scien- 
tific thinkers  of  the  Continent,  and 
has  for  the  last  quarter  of  a  century 
passed  out  of  their  peculiar  domain 
into  that  of  newspapers  and  ordinary 
political  discussion.  In  our  own 
country,  however,  at  the  time  of  the 
first  publication  of  this  Treatise,  it 
was  almost  a  novelty,  and  the  pre- 
vailing habits  of  thought  on  historical 
subjects  were  the  very  reverse  of  a 
preparation  for  it.  Since  then  a  great 
change  has  taken  place,  and  has  been 
eminently  promoted  by  the  important 
work  of  Mr.  Buckle,  who,  with  char- 
acteristic energy,  flung  down  this 
great  principle,  together  with  many 
striking  exemplifications  of  it,  into 
the  arena  of  popular  discussion,  to  be 
fought  over  by  a  sort  of  combatants 
in  the  presence  of  a  sort  of  specta- 
tors, who  would  never  even  have  been 
aware  that  there  existed  such  a  prin- 
ciple if  they  had  been  left  to  learn 
its  existence  from  the  speculations  of 
pure  science.  And  hence  has  arisen 
a  considerable  amount  of  controversy, 
tending  not  only  to  make  the  prin- 
ciple rapidly  familiar  to  the  majority 
of  cultivated  minds,  but  also  to  clear 
it  from  the  confusions  and  misunder- 
standings by  which  it  was  but  natural 
that  it  should  for  a  time  be  clouded, 
and  which  impair  the  worth  of  the 
doctrine  to  those  who  accept  it,  and 
are  the  stumbling-block  of  many  who 
do  not. 

Among  the  impediments  to  the 
general  acknowledgment,  by  thought* 
ful  minds,  of  the  subjection  of  his- 
torical facts  to  scientific  laws,  the 
most  fundamental  continues  to  be 


tOQIO  OP  THE  MORAL  SCTBXCES, 


that  wliich  is  grouniieil  on  the  iloc- 
triue  of  Free  Will,  or,  in  uthur  wur.lK, 
the  denial  thiit  the  law  of  iiiv:iri. 
e  Causation  holds  true  of  imnmn 
"  r  if  it  does  not,  tin* 
m  of  hiitoiy,  being  the  result  cif 
Dan  vulitiuna,  cannot  be  a  subject 
iientifin  laws,  since  the  volitions 
it  depends  can  neither  lie 
ir  reduced  to  any  cojion  of 
Jurity  even  after  they  have  oo- 
ed.  I  have  discnased  this  ques- 
tion, as  for  as  seemed  suitable  to  the 
oocuiOD,  in  &  funner  ahaptcr,  and 
I  only  think  it  necessary  to  repeat 
tlutC  tne  doctiine  oE  the  Causation  o( 


hui 


improperly  ci 


1  the 
IB  of  NeoEBSity,  affirms 
terioua  nexa>  or  overruling;  fatality : 
it  asserts  only  that  men's  oatioos  are 
' '  a  joint  result  of  the  general  laui 

A  circumatanoea  of  human  nature, 

1  of  their  own  particular  char- 
s,  those  character  ngoin  being 
uiiigequence  of  the  natural  and 
ninnciiJ  cirouinstancea  that  consti- 
tuted their  education,  nmnng  which 
ci'-c II instances  iiiu^t  be  reckoned  thuir 
usvii  cnnacious  efforts.  Any  one  who 
13  willing  to  take  (if  the  eKprti'SSion 
may  be  permitted)  the  troublu  of 
thinking  himself  into  the  doctrine  as 
thus  stated,  will  find  it,  I  believe,  not 
onlyafaitJifuliuterpretationuF  the  uni- 
versal experience  uf  htinuui  conduct, 
but  a,  correct  representation  of  the 
mode  in  which  he  himself,  in  every  par- 
ticular case,  Bpontaneoiisly  interpcetti 
his  own  experieoce  of  that  conduct. 

But  if  tills  principle  ia  true  of  ii 
dividimi  man,  It  must  be  true  of 
collective  man.  If  it  is  the  law  uf 
human  life,  the  law  muHt  be  realistid 
in  history.  The  experience  of  human 
affairs  when  looked  at  en  moue,  must 
be  in  accordance  with  it  if  (rue,  or 
rupugnaiit  to  it  if  false.  The  sup- 
port whieh  this  A  poKerioi-i  verifica- 
tion affords  to  the  law  is  the  part  of 
the  case  which  hoe  been  most  dearly 
and  triumphantly  brought  out  by  Mr. 
Buckle. 

The  facts  of  etatistics,  sinee  they 
H^ve  been  uioda  a.  aubjeLt  of  careful 


inirr^t  caprioiihii^  jind  uucertoin,  utd 
which  in  any  individual  cose 
taioable  degree  of  knowled^ 
enable  us  to  foresee,  occur,  whi 
sidetable  nuinburs  ace  taken  ii 
ocvount,  with  e,  degree  of  regtdarity 
approaohing  to  mathematical.  What 
act  ia  there  which  all  would  consider 

completely  dependi 
dividual  character,  and  on  the  exec- 
idividual  free  will,  thau  that 
of  slaying  a  feUoiv-crea 
'  I  any  large  country,  the 
lurdets,  in  proportion  to  the  populo- 
on,  varies  (it  lioa  been  found)  veij 
little  from  one  year  to  another,  and 
its  variations  never  ileviates  widely 
from  a  certain  average.  What  is  stiU 
more  remarkable,  there  is  a  similar 
approach  to  constancy  in  the  propor- 
tion of  these  inurdera  annually  oum- 
iiiitted  with  every  particular  kind  of 
(ii^tnimeut.  There  ie  a  fiks  approxi- 
mation to  identity,  as  between  one 
year  and  another,  in  the  comparative 
number  of  legitimate  and  of  illegiti- 
tnate  births.  The  saiiio  thing  is  found 
true  uf  siiicidos,  accidents,  and  all  othf-r 
social  phenomena  of  which  the  tvgjs- 
tration  is  suDioieutly  perfvut ; 
of  the  moat  curiously  illustrative 
amples  being  the  fact,  ascertained  by 
the  registers  of  the  Londcm  and  Fam 
postofKces,  that  the  iinmher  of  letten 
posted  wliich  the  writers  have  foigot- 
bm  to  direct  is  nearly  the  same,  in 

Eroportion  to  the  whole  number  of 
itters  posted,  in  one  year  as  in  an- 
other. "  Year  after  year,"  say>  Mr, 
Buckle,  "the  same  proportioD  of 
letter- writois  forget  this  Bimpls  act, 
so  that  for  eacfa  successive  period 
we  can  actually  foretell  the  number 
of  persons  whose  memory  will  fuL 


This  singular  degree  of  regularity 
ra  MOSK,  combined  with  the  eitreme 
oF  irregularity  in  the  caaen  cninponing 
the  innaa,  is  n  felicituua  TeriiicatiDn  d 
jKitfCriwi  of  the  law  of  tauBation  in 
it<  npplictition  to  hiunnn  contluot. 
Assuming  Che  trutll  of  that  law, 
(ivei7  human  nctlon,  eveiy  muTder, 
'«  the  concurrent  reault 
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pnrt,    thi 

the  country  and  ita  inhabitiuats  ;  the 
moral,  educatiunal,  eoinomicat,  and 
other  influencen  operating  on  tlie 
whole  people,  and  constituting  what 
we  term  the  ntate  of  civilisation.  Ui 
the  other  part,  the  great  variety  o 
influencea  special  to  the  inilivirlual 
his  temperament,  and  otiier  peculia- 
litiea  of  organisation,  his  pai'entage^ 
habitual  asauciates,  temptationH,  luid 
n>  fortll.  If  we  now  talce  the  whole 
of  the  inntanoes  which  occur  within  n 
sufficiently  Inrge  field  to  exhaust  all 
the  combinatioiiB  nf  these  special  in- 
fluences, or,  in  other  wurds,  to  elimi- 
nute  chance;  and  if  all  tliese  instances 
have  oocurred  within  such  narrow 
limits  of  time  that  no  niotorial  change 
can  have  taken  pLlce  in  the  general 
influenced  constituting  the  state  of 
civiliaation  of  the  country,  wa  may 
be  oertaia  timt  if  human  ootiuna  are 
goveiTied  by  invariable  laws,  the  ag' 
gregate  result  will  be  something  like 
a  constant  quantity.  The  number  of 
murders  committed  within  that  space 
and  time  ileing  the  effect  partly  of 
general  causes  which  have  not  varied, 
and  partly  uf  partial  causes  the  whole 
round  of  whose  variatinns  has  been 
included,  ivil)  be,  practically  speak- 


ing./ 


iable. 


Literally  and  mathematically  in- 
variable it  is  not;  and  could  not  be 
expected  to  be ;  because  the  period 
of  a  year  ii  too  short  to  include  ail 
tlie  possible  combinations  of  partial 
causes,  while  it  is.  at  the  name  time, 
sufBcicutiy  long  tu  moke  it  probable 
that  in  some  years,  at  least,  of  every 
series,  there  will  have  been  intro- 
duced new  influences  of  a  mure  or 
less  general  character ;   such    ua    a 


more  vigorous  or  a  more  relaxed 
police ;  souje  temporary  excitement 
from  political  or  religious  causes  ;  or 
some  incident  generally  notorious,  of 
a  nature  tu  act  morbidly  on  the  ima- 
gination. That  in  spite  of  these  nn- 
avoidable  imperfections  in  the  data, 
there  should  be  so  very  trifling  a, 
margin  of  variation  in  tlie  annual 
results,  is  a  brilliant  confirmation  of 
the  general  theoiy. 

g  2.  The  same  considerations  which 
tlius  strikingly  corroborate  the  evi- 
dence of  the  doctrine  that  historical 
facta  are  the  invarioUa  efiects  o£ 
causes,  tend  equally  to  clear  that 
doctrine  from  various  misappi'ehen- 
aiona,  the  existence  of  which  has  been 
pnt  in  evidence  by  tlie  recent  discos-' 
sions.  Some  persons,  for  instance, 
seemingly  imagine  the  doctrine  to 
imply,  not  merely  that  the  total 
numljer  of  murders  committed  in  a  '  . 
given  space  and  time  is  entirely  the  "^ 
effect  of  the  general  circumstances  of 
society,  but  that  every  particular 
muider  is  so  too  ;  that  the  individual 
murderer  is,  so  tu  speak,  a  mere  in- 
strument in  the  hands  of  general 
causes ;  tbat  he  himself  has  no  op- 
tion, or,  if  he  baa,  and  chose  to  exer- 
cise it,  some  one  else  would  be  ne- 
cessitated to  take  hia  place;  that  if 
any  one  of  the  actnid  murderers 
tiad  abstained  from  the  crime,  some 
person  who  would  otherwise  have 
remiuned  innocent  would  have  com- 
mitted an  extra  mnrder  to  make  up 
the  average.  Such  a  corollary  would 
certainly  convict  any  theory  which 
necessarily  led  to  it  of  absurdity.  It 
obvious,  however,  that  each  parti- 

liar  mnrder  depends,  not  On  the 
genera]  state  of  society  only,  but  on 
that  combined  with  causes  special 
to  the  case,  which  are  generally  much 
pnweriul ;  and  if  these  special 
causes,  which  liave  greater  influence 
general  ones  in  causing  every 
pnrticuiar  nmrder,  have  no  influence 
iher  of  murders  in  a  given 
period,  it  i«  because  the  field  of  obser- 
■      '        s  to  include 
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all  twuible  ( 


nni  of  the  npconl 
I  of  individnaJ 
dioriuitM'  nnd  itidiviiliutl  temptation 
Mn<p»tlblo  nith  tha  general  itste  of 
BOctety.  Tha  collective  experiment, 
M  It  tnaj  be  termed,  eutctiv  wparate* 
tbe  effect  o[  the  gmeral  fri>m  that  of 
th»  Kpecial  UDses,  and  alion-t  the  net 
reerilt  of  the  former  ;  bnt  it  dedareg 
nothing  at  all  reapectiog  the  amount 
of  inSuence  of  the  apecial  causes,  be 
it  greater  or  amnller,  since  the  scale 
i>f  the  expenment  extends  to  the 
number  of  caftes  within  which  the 
effect*  of  the  specinl  causes  baluioe 
ODe  another,  and  disappear  in  that 
of  the  general  causes. 

I  will  not  pi'etend  that  nil  the  de- 
fenders of  the  theory  huve  al  wajs  kept 
their  Iing^uage  free  from  this  some  con- 
fosion,  and  hSiVe  shown  no  tendency  to 
exalt  the  influence  of  general  causes  at 
ttla  expense  of  «peciivl.  I  am  of  opi- 
nion, on  the  oontraty,  thnt  they  have 
dona  BO  in  a  very  great  degree,  and  by 
aodoijig  have  enourobereil  their  theory 
with  diffieiiltieB,  and  laid  it  open  to  ob- 
jectioiiA  ivhioh  do  not  neceasarilj  affect 
it.  Sumo,  for  example,  (among  whom 
is  Mr.  Biiekle  himself,)  havo  inferred, 
or  allowed  it  to  be  supposed  that  they 
Inferred,  from  the  regularity  in  the  rc- 
'  ourrenoe  of  events  which  depend  on 
I  moral  qualities,  that  the  men!  quali- 
I  ties  of  monldnd  are  little  capable  of 
I  being  Improved,  or  are  of  little  import- 
I  nnoe  in  the  general  progress  of  society, 
I  eompared  with  intellectual  or  econo- 
mio  oaiiBBs.  But  to  draw  this  infer- 
ence is  to  forgi^t  that  the  statistical 
tables  from  which  the  invariable  aver- 
iiyi's  ore  deduced  were  compiled  from 
facts  ooouriing  within  narrow  geogra- 
phical limits,  and  in  a  small  number 
of  Buacesslve  yean ;  that  is,  from  a  field 
the  whole  of  which  was  under  the  ope- 
ration of  the  same  general  causes,  and 
during  too  short  a  time  to  allow  of 
inueh  change  therein.  All  moral  canses 
but  those  common  to  the  country  gune- 
mlly  havebeen  eliminated  by  the  great 
number  of  Instances  taken  ;  and  those 
which  are  common  to  the  whole  conn- 
ti-y  have  not  vnrieil  oonsidemblv  in 


the  short  sp)>oa  of  time  cumptised 
the  obeervationx.  If  wu  admit  tl 
supposition  that  they  havo  wfioj  ; 
WQ  compare  one  age  iptth  anotlier,  i 
one  country  with  another,  or  even  a 
part  rf  B  country  with  another,  dMe 
ing  iu  position  and  oharacter  as  to  tl 
moral  elemeuta,  the 
within  a  year  give  no  longer 
bot  a  widely  different  niimt 
gregate.  Aoi!  thia  cannot  but  be  tbi 
>  ;  fur  inasmuch  as  every  nngl< 
ne  committed  by  an  iDdiTidnri 
inly  depends  on  his  moral  i , 
the  crimes  committed  by  the  entii 
populatian  of  the  country  must  d( 
pend  in  au  equal  degree  on  their  col- 
lective moral  qualities.  To  rendw 
this  element  inoperative  upon  the 
large  Hoale  it  would  be  necessaiy  ta 
suppose  that  the  general  moral  aver- 
age of  mankind  does  not  vary  fnmi 
country  to  country,  or  from  age  td 
age  ;  which  is  not  true,  and  even  if  it 
were  true,  could  not  posaibly  be  proved 
by  any  existing  statistics.  I  do  not  on 
this  account  the  less  ^ree  in  the  otM- 
nionofMr.Bnekle,that  theintiUectosI 
ilement  in  mankind,  including  in  that 
expression  the  nature  of  their  beliefs, 
hhe  amount  of  their  knowledge,  anij 
the  development  of  their  intelligeno^ 
is  the  predominant  oircnmstance*  ' 
termining  their  progress.  But  I 
this  opimon,nob  tiecanBel  regard  their 
moral  or  ecooomical  condition  rathei 
as  less  powerful  or  leas  variable  ogeu- 
ciea,  but  because  these  are  in  a  great 
degree  the  consequences  of  the  intel- 
iectual  condition,  and  are,  in  all 
limited  by  it,  as  was  observed  i 
preceding  oh^ter.  The  intellectiut> 
changes  are  the  moat  eonsj^cnoii* 
agents  in  history,  not  from  "  *~' 
superior  force,  cousidered  in 
selves,  but  became  pmctjcally  the; 
work  with  the  united  powei  belong. 
ing  to  all  three.* 


_  -JvnbeenMHurodliyiinioU 

□[Mr.  Buclda  ttmt  bewoiililnot 

holii  his  isssnC  from  tfaese  ts . 

lio  novor  intended  to  afflnu  or  imiil 
naiikiiid  sra  nut  |froffTefe«ve  in  tbd 
:  ni  well  as  in  their  lutillectiial  qnsl 
'In  daUlnjul  thlilsproMem .  he  »v"  -^"^ 


§  3-  Tliere  ia  annthsr  disticctiuu 
ortnn  neglected  in  the  diucusfiigo  of 
this  sulijuut,  which  It  is  extremely  im- 
pnrtiuittoabBerie.  The  theory  of  the 
Kuhjectinn  of  eooial  progress  to  in- 
rvttriable  laws  ia  often  huld  in  con- 
'^  liuDction  with  tha  doctrine  that  Boeiol 
'^  IprogresB  caiinoC  be  materially  influ- 
enmi  by  the  exertioiiH  of  individual 
pecBona  or  by  theactaof  governmentii. 
Bub  though  these  opimoas  are  often 
held  by  the  sntde  persona,  they  iirs 
two  very  differont  opinioti*.  and  the 
confuainn  between  thein  ia  the  eter- 
nalW  recurriog  error  ut  confounding 
CauaatiOD  witb  Fatalism.  Because 
whatever  happens  will  be  the  eSeot 
of  uausei^  hutnan  volitions  among  the 
rest,  it  doea  not  follow  that  volitiuus, 
even  tboAeuf  peculiar  indi  vidua  la,  are 
not  of  great  eScacyadcauaes.  If  any 
ono  in  a  storm  at  sea,  becauao  about 
the  aamejiuiober  of  peraona  in  every 
year  perish  by  ahipwreck,  should  uua- 
oliids  that  it  vita  useleas  for  him  to 
attempt  to  save  his  own  life,  we  should 
call  hjm  a  Fatalist,  and  ohould  re- 
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irBMtunted  by 

tobeginbyi™tlngtliuiirt 

M  U  It  waa  the  aole  cBie,  an 

d  nuke  tha  due 

oornotLoiii  aftsrwanli. 

Hb  desired  u 

loakfl  al«tra=tiMi  ol  tbo  lntol!«ct  sh  Uie  da- 

uSX^t  of  poodlllotiS  a 
more  native  DUB  u.  If  Ttw 

dement  of  ll.e 

idfa^tbi?^ 

era  au  enliroly 

ludopeDdant  Tarlabla," 

DxpuriBB  dF  epedal  cniiHs,  sad  eapacinUy  at 
ths  gxpouH  of  tba  njfluenca  al  indlvldus) 
lolnda,  Ur.  BueUo  nislly  inioided  no  more 
than  lo  affirm  amphutloaUy  thnt  ths  gmbut 
man  cannot  affect  graat  Bhan^oa  lu  hunau 
iLffainunlaBBlbefenaralmli^hAAbeeQiii 
wnna  coiuldemble  degna  prepared  f or  tliem 
l>j  tha  eenerol  elreuDuUaceB  af  tlie  aga  ; 
a  tr'ith  which,  of  wutbb,  no  ana  tlilnka  uf 

In  N^rBDekle^wrltineawU^^^k^S^ 
JnfluBTies  nercieDd  by  great  individual  In- 


mind  him  thut  the  elTurts  of  ship- 
wrecked persons  to  aave  their  lives  are 
so  far  from  being  immaterial,  that  the 
avemge  amount  of  those  effortH  is  one 
of  the  causes  on  'which  the  ascertained 
annual  number  of  deaths  by  ahipwreck 
depend.     However  univeraal  the  laws 
of  social  development  may  be,  they   . 
cannot  be  mote  univecBal  or  more 
rigorous  than  those  of  the  physical    '^ 
agencies  of  nature ;  yet  human  will     i 
can  convert  tbeae  into  inatmuiunta  uf 
its  designs,  and  the  extent  to  which     I 
it  does  so  makes  the  chief  difference 
between  savages  and  the  luoet  highly    , 
civiliaed  peojJe^    Human  and  social    I 
facta,    from  their  more   complicatod    I 
nature,  ore  not  less,  but  more,  modi-  J 
Gable  than  mechanical  and  chemical  j 
facts;  fauinan  agency,  therefore,  has 
still  gceator  power  over  them.     And 
aocordingly,  tbose  who  maintain  that 
the  evolution  of  society  depeuda  ex- 
clusively,  or   almost   exoluaivoly,  on 
general  causes,  always  include  among 
these  the  colleotive  kninvledge  and 
intellectual  development  of  the  race. 
But  if  of  the  race,  why  nut  also  of 
some  powerful  monaroh  or  thinker,  or 
of  the  ruling  paction  of  same  political 
aooiety,   acting   through  its  govern- 
ment r    Though  the  varieties  of  char- 
acter   among     ordinary    individualB 
neutralise  one  another  on  any  targe  ^ 
scale,  exceptional  individuals  in  im- 
portant positions  do  not  in  any  given 
age  neutralise  one  another ;  there  waa 
not  another  Themistocles,  or  Luther, 
or  Julius  Oesar,  of  equal  powers  aud 
contrary   dispositions,   who   exactly 
balanced    the     given     Theniiatocles, 
Luther,   and   Cmaar,  ^and  prevented 
them  from    having  any  permanent 
effeot.    Horeover,  for  aught  that  ^- 
peara,    the   volitions   of    eiceptional 


tioular  time  compose  a  govemmBnt, 
may  be  indispensable  links  in  the 
chain  of  causation  by  wliiuh  even  the 
general  causes  produce  their  clFects  ; 
and  I  believe  this  to  be  the  only 
tenable  form  of  the  theory. 

L.'fd  Rtncaulny.  in  n  celebrated  pas 
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nge  of  one  nf  his  earl;  essnjB,  (let  me 
add  that  it  was  one  which  he  did  not 
bimielt  ohoose  to  mprint,)  gives  ex- 
pteaiim  to  the  doctrine  of  the  abso- 
lute inoperativeness  of  ^at  men, 
more  unqiialiRed,  I  should  thfnk,  than 
hw  been  given  to  it  hj  any  writer  oF 
eqnal  abiutiEB.  Ho  compares  theni 
to  pereons  who  merely  stand  on  n 
luftifr  height,  and  thence  receive  the 
Kun's  nys  a  little  enrlitr  than  the 
rest  of  the  human  loce.  "The  Bun 
illuminates  the  hills  while  it  is  still 
below  the  horizon,  and  tmth  is  dis- 
covered by  the  highest  niitida  a  little 
before  it  becomes  manifest  to  the 
multitude.  This  is  the  extrat  of  their 
superiority.  They  are  the  first  tti 
cstch  and  reflect  a  light  which,  with- 
out their  assistance,  must  in  a,  short 
time  be  visible  to  those  who  lie  fat 
beneath  them."*  It  this  metaphor 
is  to  be  carried  out,  it  follows  that  if 
there  had  been  no  Newton  the  world 
vfould  not  only  have  had  the  New- 
tonian system,  but  would  have  hod  it 
equally  soon,  as  the  sun  would  have 
risen  just  as  early  to  spectatots  in  the 
plain  if  there  had  been  no  mountain 
at  bond  to  catch  still  earlier  rays. 
And  BO  it  would  he  if  truths,  like  the 
BUn,  rose  by  their  own  proper  motion, 
without  human  effort,  but  not  other- 
>  wise.  I  believB  that  if  Newton  had 
not  lived,  the  n'orld  must  have  waited 
for  the  Newtonian  philosophy  until 
there  had  been  another  Newton  or 
his  equivalent.  No  ordinary  man, 
and  no  succeiaion  of  ordinary  men, 
tmdd  have  achieved  it.  I  will  not 
po  the  length  of  saying  that  what 
Newton  did  in  a  single  life  might  not 
have  been  done  in  suocesaive  steps  by 
some  of  those  who  followed  him,  each 
singly  inferior  to  him  in  genhis.  But 
even  the  least  of  those  steps  required 
-  '         ,t  intellBOtua]  superiority. 
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coining  light  from  the  hill-top  ;  they 
mount  on  the  hill-top  and  evoke  it ; 
and  if  no  one  had  ever  ascended 
thither,  the  light,  in  many  caacB, 
■    •  Ebbhj-  on    DryUcn,  iu    jUiwcKu.iioui 


might  nevnr  have  risen  npon  i 
plain  at  ail.  Philosophy  uid  n 
giuti  are  abundantly  amenaUe 
general  causes ;  yet  few  will  dot 
that  had  there  been  no  Socratea, 
Plato,  and  no  Aristotle,  there  wot 
have  been  no  philoaophy  for  the  IK 
two  thousand  yean,  nor  in  all  pg 
babtlity  then  ;  and  that  it  there  ll 
been  no  Chriit  and  no  St  Psul,  thi 
would  have  been  no  Christianity. 

The  point  in  which,  above  M,  1 
influence  of  remarkable  individosls' 
decisive,  iB  in  determining  the  celerit 
of  tlio  movement     In  most  statt 
society  it  is  the  existence  of  great '  . 
which   dmdea  even   whether    then 
shall  be  any  progress.     It 
able  that  Greece,  or  that  Chi 
Europe,  might  have  been  progreasivt 
in    certain    peril  nis   of    their   histon 
through  general  <-aii8es  only ,-  but  I 
there  had  beea  in-  Mahomet,  wooltl 
Arabia  have  prtnluced  Avicenna 
Averroes,  or  Cal^I*iif  Bagdad  Or 
Cordova?    In  deteroiiiiing,  however, 
in  what  manner  and  order  the  pro 
gress  of  miun[Ilnl  shall  take  place,  * 
it  take  place  at  all,  much  less  depeu< 
on  the  charaoter  of  individuals.   The 
ia  a  sort  of  necessity  established  ini 
this  respect  by  the  general  laws  ol 
human  nature,  by  ilic  constitutian 
the  human  mind.    Certain  tniths  ca 
not  be  discovered  or  inven 
unless  certain  others  have  been  mi 
first ;    certain  social    improvemei 
from  the  nature  of  the  oase,  can  o 
follow,  and  not  precede,  others.   71 
order  of  human  progress,  therefi 
may  to  a  cerldiu  extent  have  delinit 
laws  assigned  to  it ;  while  as  to  il 
celerity,  or  even  as  i^  its  taking  pl» 
at  all,  no  generalisation,  extending 
the  human  speoiea  gener^y,  can  pc 
sibly  be  made,  but  only  some  ve 
precariims    approximate    genenlis 
tions.  confined  to  the  small  poctii 
of  uiankind  in  whom  there  haia  bei 
anythini;    like    conseouti'       ,.., 
within  the  historical  period,  anc 
ducod  from  tlieir  Bpeciol  positiM 
collected  from  their  particular  hist 
Even  looking  to  the  manner  of 


gresB,  the  order  of  BuccesBion  of  socin! 
Btates,  there  is  need  of  great  flexi- 
bilitj  in  our  geaeraJiBatinns.  The 
limits  of  variation  in  the  poBsible 
developaieat  of  sodal,  m  of  anim  ' 
life,  ore  n  Gubject  of  which  little 
yet  uuderstoiHl,  luid  are  one  of  t 
great  problems  in  Eociol  science.  It 
IB.  at  all  events,  a  fact  Uiat  different 
portiona  of  monldiid,  under  the  in- 
fluence of  differeob  ciroumatsoceB, 
have  developed  theniselvtiB  in  a  moro 
or  lesB  dillerent  manniir  and  into  dif- 
ferent forms ;  and  among  these  de- 
termining circiunstnnces,  the  indivi- 
dual character  of  their  great  speca- 
lative  thinkerB  or  practical  organiaRra 
may  well  have  befin  one-  Who  can 
tell  how  profounilly  the  whole  Bub- 
Bequent  history  of  China  may  have 
been  influenced  by  the  individuality 
nf  Confucius?  and  of  Spaita  (and 
hence  of  Greece  and  the  world)  by 
lliat  "[  Ljcurgua  ? 

Concerning  the  nature  and  extent 
of  what  a  great  man  under  favourable 
circmnstanceii  can  do  for  mankind,  as 
tvell  aa  of  what  a  government  can  do 
for  a  nation,  many  different  opinionB 
are  poBcible ;  and  every  ahoAa  of 
opinion  on  these  points  la  cnnaistent 
with  the  f  ulleat  recognition  that  there 
are  invariable  laws  oE  historical  phe- 
Tipmcna.  Of  coiutc  the  degree  of  in- 
fluence which  has  to  be  asaigned  to 
these  more  special  agencies  inalieB  a 
great  difference  in  tbe  precisinn  which 
can  be  given  lo  the  general  laws,  and 
in  the  confidence  with  which  pre- 
dictiona  can  be  grounded  uD  them. 
Whatever  depends  on  the  peculiari- 
tieB  of  iudividuaU,  combined  with  the 
accident  of  the  positions  they  bold,  is 
nccessaiily  incapable  of  being  fure- 
Hceu.  Undoubtedly,  these  casual  ovm- 
liiuationi  might  be  eliminated  like  any 
others  bv  taking  a  infiidentlj  large 
cyate  :  the  pecultaritiea  of  a  great  his- 
torical character  mate  their  influence 
felt  is  histoTj  eiimeiiniei  fur  aevenil 
thousand  years,  but  it  is  highly  pro- 
bable that  they  will  maiie  no  ditf  eronw 
ut  all  at  the  end  of  fifty  millions. 
Since,  huwevur,  »e  taunut  obtain  an 


avero^  of  the  vast  length  of  time 
neccaaai^  to  exhaust  all  the  possible 
combinatlona  of  great  men  and  cir- 
cniutitanoes,  as  mnch  of  the  law  of 
evolution  of  human  oflurB  an  depends 
upon  this  average  is  and  remains  in- 
accessible  to  us  ;  and  within  the  next 
thousand  years,  which  are  of  consider- 
ably more  iinportance  to  UB  than  the 
whole  remainder  of  the  fifty  niillions, 
the  favourable  and  nofavoorable  com- 
binatlona which  will  occur  will  be  to 
us  purely  acaldontal.  We  cannot  forc- 
Bcetheodventof greatmen.  Thosewho 
introduce  new  speculative  thoughts  or 
great  practical  conceptions  into  the 
world  cannot  have  their  epoch  fixed 
beforehand.  What  acienco  can  do  is  i 
thiH.  It  con  trace  through  post  hia- 1 
tory  the  general  causes  which,  had  I 
brought  mankind  into  that  prelimi-  I 
naiy  state,  which,  when  the  right  sort  I 
of  great  man  appeared,  rendered  them 
iccessible  to  his  influence.  If  this 
itata  cantinuBs,  experience  rendem  it 
olerably  eertuin  that  in  a  longer  or 
ahnrter  period  the  great  man  will  be 
produced,  provided  tliat  the  general 
^rcumstonces  of  the  country  aikd 
iople  are  (which  very  often  they  ara 
It)  compatible  with  his  existence ; 
of  which  point  also  science  can  in 
nteannre  judge.  It  is  in  this 
ler  that  the  results  of  progreaE, 
it  as  to  the  celerity  of  their  pro- 
duction, can  be,  to  a  certain  extent, 
reduced  to  regularity  and  law.  And 
the  belief  that  Uu>y  can  be  so  ia 
eijoally  conaiMent  with  assigning  vely 
great,  or  very  little  efficacy,  to  tho 
influence  of  exceptional  men,  or  of 
the  acts  of  goveriimeots.  And  the 
name  may  be  aiud  of  all  other  ooci- 
'     '  1  and  disturbing  causes. 

.  It  would  nevertheless  beagrcat 
to  offiign  only  a  trifling  impor- 
tance to  the  agency  of  eminent  indi- 
viduala,  or  of  governments.  It  must 
lot  be  concluded  that  the  influence  of 
lither  is  small  because  they  oaiinot 
bcstiiw  what  the  genernl  ciniumBluioifl 
ciety,  anrl  the  eiPiirau  of  its  pi-e- 
hifitoiy,  littVD  not  prepared  it  tu 
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lOdive.  Neithtv  tliiiiker*  nnt  pivern- 
MiU  effect  all  that  tbey  iatvnd,  but 

1  compenimtion  they  often  produoe 
important  results  which  they  did  not 
in  tha  least  toteaee.  Great  men  and 
great  HCtiona  are  «eldom  waated : 
they  send   fnrth  a  tbouBiuid  unaeeD 

■  Influences,  more  effective  than  those 
Mrhioli  are  teen  ;  and  though  nine  out 
]{  ever;  (en  things  done,  with  a  good 
juipose,  by  those  who  are  in  advance 

K'  ol  their  age,  produce  no  material  effect, 
the  tenth  tbingprodnceBeffectitwent; 
tiiuea  an  great  aa  any  one  would  have 
dreamed  of  predicting  from  it.  'Even 
the  men  who  for  want  of  Buffioiently 

p 'favourable  ciroumBtnnces  left  no  im- 
iresa  at  all  upon  their  own  age  have 
«tten  been  of  the  greatest  value  to 
I-  -  -  -  Who  could  appear  to  have 
e  entirely  in  vain  than  Bome 
of  the  oarly  heretical  They  were 
burnt  or  massacred,  their  writinga  ex- 
tirpated, their  memory  anathematised, 
and  their  very  names  and  existenoe 
left  for  seven  or  eight  centuries  in 
the  obscurity  of  musty  manuscripts— 
their  history  to  be  gathered,  perhaps, 
only  from  the  sentences  by  whioh  they 
were  condemned.  Yet  the  nieniory  of 
these  men — men  who  resisted  certain 
pretensions  or  certahi  do^as  of  the 
Church  in  the  very  age  in  which 
the  u[ianimouB  assent  of  Chrigtendom 
as  afterwards  claimed  as  having  been 
_  ven  to  them,  and  asserted  as  the 

f  groond  of  their  authority — brolie  the 
Dhain  of  tradition,  established  a  series 
of  precedents  tor  resiBtance,  inspired 
later  Itof  ormers  with  the  courage,  and 
armed  them  with  the  weapone,  which 
they  needed  when  mankind  were  bet- 
ter prepared  to  follow  their  impulse. 
To  this  example  from  men  let  UB 
add  another  from  govepiiments.  The 
cnnporatively  enlightened  rule  of 
which  Spun  had  the  benefit  during  a 
cDnsidetable  part  of  the  eighteenth 
century  did  not  correct  the  funda- 
mental defects  of  the  Spanish  people  ; 
and  In  consequence,  though  it  did 
great  temporary  good,  so  much  of  that 


permanent  effect.  Tlio  nnae  basliscV 
cited  as  a  proof  hww  little  govH*; 
msnts  can  do  in  opjiosition  t«  tlx 
causes  which  have  deteriuinBd  (ba 
general  choracter  of  the  nation.  ~' 
does  show  how  much  there  la  wh! 
they  cannot  do  ;  but  not  that  tfa 
can  do  nothing.  Compare  whftt  Spi 
was  at  the  b^inning  of  that  half  at 
tury  of  liberal  government  with  wk 
she  had  become  at  its  olose.  H 
period  fairly  let  in  the  light  of  !Eai 
pean  thought  upon  the  moro  educal 
clBBses,  and  itnever  afterwards  oeu 
to  go  on  spreading.  Previous  totb 
time  the  obatige  was  in  an  Invei 
direction  ;  oultuie,  light,  intellectus^ 
and  even  material  activity,  were  be- 
coming extinguitihed.  Wae  it  notbing 
to  arr«st  this  downward  and  con  ~'~ 
it  into  an  npward  coUne  F  How  m 
that  Charles  the  Third  and  Aiands 
could  not  do  has  been  the  ultimata; 
cousequence  of  what  they  did  I  TV 
that  half  century  Spain  owes  tbat^» 
hu)  got  rid  of  the  Inquisition,  tfaotsha 
has  gat  rid  of  the  monkn,  that  she  nov 
has  parliaments  and  (save  in  excep-' 
tional  intervals)  a  free  prea<i,  ami  ttw 
feeling!  of  freedom  and  citizenship, 
and  ia  acquiring  railroads  and  all  ths 
other  constituentB  of  material  and 
economical  pFogresR.  In  tba  Spain 
whicli  preceded  that  era,  there  wiWF 
not  a  single  element  at  work  which 
could  have  led  to  these  resnlts  in  anV 
length  of  time,  it  the  onuntry  hid 
continued  to  be  governed  as  it  v 
by  the  last  prinoes  of  the  Austrian: 
dynacty,  or  if  the  Buurb-ju  rulers  had. 
been  from  the  first  what,  bath  ii^ 
Spain  and  in  Naples,  they  aftui'waidi 
became. 

And  if  a  government  can  do  moclij 
even  when  it  seems  to  have  dona 
little,  in  causing  positive  improve^ 
men^  still  greater  are  the  isautig  ' 
pendent  on  it  in  the  ' 


lent  on  it  in  the  way  of  w&rdim| 
Bvila,  both  internal  and  exttmu^ 


whioh  else  would  stop  i 
altogether.  A  good  or  a  bad  ocmnMl 
lor,  in  a  single  city  at  a  putieulti 
crisis,  haa  a(Fect«d  thu  whi-le  ■ulsH 
qui>nt  fate  uf  tlie  World.     It  is  asuei 
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tain  as  any  contingent  judgment  re- 
specting historical  events  can  be,  that 
if  there  had  been  no  Themistocles 
there  would  have  been  no  victory  of 
Salamis  ;  and  had  there  not,  where 
would  have  been  all  our  civilisation  ? 
How  different  again  would  have  been 
the  issue  if  Epaminondas  or  Timo- 
leon,  or  even  Iphicrates,  instead  of 
Chares  and  Lysicles,  had  commanded 
at  Chaeroneia.  As  is  well  said  in  the 
second  of  two  essays  on  the  Study  of 
History* — in  my  judgment  the  sound- 
est and  most  philosophical  productions 
which  the  recent  controversies  on 
this  subject  have  called  forth — his- 
torical science  authorises  not  abso- 
lute, but  only  conditional  predictions. 
General  causes  count  for  much,  but 
individuals  also  "  produce  great 
changes  in  history,  and  colour  its 
whole  complexion  long  after  their 
death.  .  .  .  No  one  can  doubt  that 
the  Roman  republic  would  have  sub- 
sided into  a  military  despotism  if 
Julius  Caesar  had  never  lived ; " 
(thus  much  was  rendered  practically 
certain  by  general  causes;)  "but  is 
it  at  all  clear  that  in  that  case  Gaul 
would  ever  have  formed  a  province  of 
the  empire  ?  Might  not  Varus  have 
lost  his  three  legions  on  the  banks  of 
the  Rhone  ?  and  might  not  that  river 
liave  become  the  frontier  instead  of 
the  Rhine?  This  might  well  have 
happened  if  Caesar  and  Crassus  had 
changed  provinces  ;  and  it  is  surely 
impossible  to  say  that  in  such  an  event 
the  venue  (as  lawyers  say)  of  Euro- 
pean civilisation  might  not  have  been 
changed.  The  Norman  Conquest  in 
the  same  way  was  as  much  the  act  of 
a  single  man  as  the  writing  of  a 
newspaper  article ;  and  knowing  as 
we  do  the  history  of  that  man  and  his 
family,  we  can  retrospectively  predict 
with  all  but  infallible  certainty  that 
no  other  person'*  (no  other  in  that 
age,  I  presume,  is  meant)  "could 
have  accomplished  the  enterprise.  If 
it  had  not  been  accomph'.shed,  is  there 
any  ground  to  suppose  that  either  our 

*  lu  the  Cornhill  Magazine  fur  June  aud 
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history    or    our    national    character 
would  have  been  what  they  are  ?  " 

As  is  most  truly  remarked  by  the 
same  writer,  the  whole  stream  of 
Grecian  history,  as  cleared  up  by  Mr. 
Grote,  is  one  series  of  examples  how 
often  events  on  which  the  whole  des- 
tiny of  subsequent  civilisation  turned 
were  dependent  on  the  personal  char- 
acter for  good  or  evil  of  some  one  in*/' 
dividual.  It  must  be  said,  however, 
that  Greece  furnishes  the  most  extreme 
example  of  this  nature  to  be  found 
in  history,  and  is  a  very  exaggerated 
specimen  of  the  general  tendency.  It 
has  happened  only  that  once,  and  will 
probably  never  happen  again,  that  the 
fortunes  of  mankind  depended  upon 
keeping  a  certain  order  of  thipgs  in 
existence  in  a  single  town,  or  a  country 
scarcely  larger  than  Yorkshire ;  cap- 
able of  being  ruined  or  saved  by  a 
hundred  causes,  of  very  slight  magni- 
tude in  compaiison  with  the  general 
tendencies  of  human  affairs.  Neither 
ordinary  accidents  nor  the  characters 
of  individuals  can  ever  again  be  so 
vitally  important  as  they  then  were. 
The  longer  our  species  lasts  and  the  \  ^  \^- 
more  civilised  it  becomes,  the  more,  '  /' 
as  Comte  remarks,  does  the  influence 
of  past  generations  over  the  present, 
and  of  mankind  en  masse  over  every 
individual  in  it,  predominate  over  other 
forces :  and  though  the  course  of  affairs 
never  ceases  to  be  susceptible  of  altera- 
tion both  by  accidents  and  by  personal 
qualities,  the  increasing  preponderance 
of  the  collective  agency  of  the  species 
over  all  minor  causes  is  constantly 
bringing  the  general  evolution  of  the 
race  into  something  which  deviates 
less  from  a  certain  and  preappointed 
track.  Historical  science,  therefore, 
is  always  becoming  more  possible; 
not  solely  because  it  is  better  studied, 
but  because,  in  every  generation,  it 
becomes  better  adapted  for  study. 


CHAPTER  XII. 


§  t.  In  the  preceding  chapterg  we 
have  endeavoured  to  characterise  the 

Ereaent  state  oE  those  among  the 
ranchea  of  knowledga  called  Morol 
which  »re  aoiencea  in  the  only  proper 
Henae  of  tho  terra,  that  is,  inquiriea 


flthecc 
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mary,  however,  to  jncluda  under  the 
term  Moral  Knowledea,  and  eren 
(though  improperly)  nnder  that  of 
Moral  Scienoe,  an  inquiry  tho  remilta 
of  which  do  not  e»presii  themselves 
in  the  indicative,  but  in  the  imparl- 
tive  mood,  i>r  in  periphnwea  equiva- 
lent to  it ;  what  is  callrd  the  know- 
leiige  o£  duties,  practical  ethioe,  or 
moralit;. 

Now,  the  impenttivo  mood  is  tho 
characteristic  of  art,  ta  distinguished 
from  science.  Whatever  spcala  in 
rules  or  precepts,  nut  in  aaaetticns 
respecting  matters  of  fact,  is  art;  and 
ethics  or  morality  is  properly  a  por- 
tion of  the  art  corresponding  to  t!io 
sciences  of  human  nature  and  society.* 

Tho  Method,  therefore,  of  Ethics, 
can  be  no  other  than  that  of  Art,  or 
Practice,  in  general;  and  the  portion 
yet  uncompleted,  of  the  task  which 
we  proposed  to  ourselves  in  the  con- 
clading  Book  is  to  characterise  the 
({enerjJ  Method  of  Art,  as  distin- 
guished from  Science. 

9  2.  In  all  brandies  of  practical 
business,  there  are  cases  in  which  iii- 
dividnals  are  bound  to  conform  their 
practice  to  a  pre -established  ru]e, 
while  there  are  others  in  which  it  is 
part  of  their  task  to  find  or  construct 
the  rule  by  which  they  are  to  govern 
their  conduct.  The  first,  for  examiile, 
is  the  case  of  a  judge  under  n  definite 

•  IHislniMtS'lpatBuouBtDobsBrTe.thiit 
tbare  Is  luioQier  meantng  at  the  nord  Art, 
In  wUoh  It  msy  be  anlil  to  danotoOiB  puaO- 


written  code.  Tlie  judge  is  not  called 
upon  to  determine  what  oouise  would 
he  intrineicslly  the  most  advisable  in 
the  particular  case  in  hand,  but  only 
within  what  rule  of  law  it  falls;  iihiA 
the  legialatuie  has  ordained  to  be  done 
In  the  kind  of  case,  and  must  there- 
fore be  presumed  to  have  intendal 
in  the  individual  case.  The  method 
must  here  be  wholly  and  exclusively 
one  of  ratiocination  or  syllogism ;  and 
the  process  is  obviously  what  in  our 
analysts  of  the  syUogism  we  showed 
that  all  ratioaination  is,  namely,  the 
interpretation  of  a  formula. 

In  order  that  our  illustration  of  tha 
opposite  case  may  t>e  taken  from  ths 
same  class  of  subjects  as  the  fomier, 
we  will  suppose,  in  contrast  with  the 
situation  .of  the  judge,  the  posttioa 
of  tho  legislator.  As  the  judg«  has 
laws  for  bis  guidance,  so  the  legis- 
lator has  rules  and  maximB  of  polKy  { 
but  it  would  be  a  manifest  error  to 
suppose  that  the  legislator  is  bound 
hy  these  maxima  in  the  same  manner 
aa  the  judge  ia  loounU  by  the  laws, 
and  that  all  he  hiu  to  do  is  to  ai^e 
down  from  them  to  the  particular 
cose,  as  the  judge  does  from  the  laws. 
The  legislator  ia  bound  to  take  into 
consideration  the  reasans  or  grounds 
of  the  maxim  ;  the  judge  has  nothing 
to  do  with  those  uf  the  law,  except  so 
far  aa  a  consideration  uf  them  may 
throw  light  upon  the  intention  of  the 
lawmaker,  where  his  wntds  have  left 
it  doubttij.  To  tho  judge,  the  rnle, 
once  positively  ascertained,  is  final ; 
but  the  legislator,  or  other  prnotj- 
tioner,  who  goes  by  rales  rather  than 
1>y  their  reasons,  like  the  old-fa- 
shioned German  tacticians  who  vers 
vanquished  by  Napoleon,  or  the  phy- 
sician who  preferred  that  his  patients 
should  die  by  rule  rather  than  recover 
contrary  to  it,  is  rightly  judged  to  be 
a  mere  pedant,  and  the  slave  of  hia 
formulas. 

Now,  the  reasons  of  a  maxim  of 
policy,  or  of  any  other  rule  of  «t,  can 
be  no  other  than  the  theoreroa  of  U» 
corresponding  science. 

The  iiilatiou  in  which  rules  of  art 
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Btund  to  doctriaea  ot  Bcionee  may  he 
thuB  chamctcrided.  The  art  propnaes 
tu  itself  on  end  to  be  uttninud,  detinex 
the  end,  and  hands  it  over  to  the 
.   The  Ba[etiae  receives  it,  con- 


biden  It  u 


e  BtQdied,  ntid  havSn;;  investigated 
Its  caueeH  and  conditions,  senda  it 
back  to  art  with  a  iheorEm  oC  the 
comljinfttioii  of  cireumBtaDceB  by  which 
it  could  be  produced.  Att  then  exa- 
mines these  combinations  oE  circum- 
nttuioea,  and  according  as  any  of  them 
ore  or  are  not  in  human  power,  pro- 
noDDces  the  end  attainable  or  not. 
Tlie  only  one  of  the  preniiscs,  there- 
fore, which  Art  snppliea  is  the  original 
major  premise,  which  asserts  that  the 
attainment  oi  the  given  end  is  desir* 
able.  Science  then  lends  to  Art  the 
proposition  (obtained  by  a  series  of 
indnctious  or  uf  deductions)  that  the 
jjertormoncB  of  certujn  actions  will 
attain  the  end.     From  these  premises 


theo 

§  3.  It  doBcrvea  particular  notice 
that  the  theorem  or  speculative  truth 
is  not  ripe  fortieing  turned  into  a  pre- 
cept mitil  the  whole,  and  not  a  part 
merely,  of  the  operation  which  be- 
long to  science  has  been  performed. 
Suppose  that  we  have  completed  the 
sdentilic  process  nidy  up  to  a  cci'taJM 
point ;  have  discovered  that  a  parti- 
cular cause  will  produce  the  desired 
effect,  but  have  not  ascertained  all 
the  negative  conditions  which  arc 
necesBSTj,  that  is,  all  the  circum- 
stances which,  if  present,  would  jiro- 
vent  its  production.  If,  in  this  im- 
perfect state  of  tlio  scientific  theory, 
we  attempt  to  fraine  a  rule  oF  art,  we 
]>erform  that  operation  prematurely. 
AVIienever  any  counteracting  oanse, 
overlooked  by  the  theorem,  takes 
jilaoe,  the  rule  will  ba  at  fault ;  we 
Khali  employ  the  means,  and  the  end 
will  not  follow.  No  argniny  from 
abrrut  the  rule  itself  will  then  help 
thiuugii  the  (liHiculty  ;   there  is  t 


tiling  [or  it  hut  to  turn  back  and 
finish  the  scientific  process  which 
should  have  preceded  the  formation 
of  the  rule.  We  inuet  reopen  the 
investigation  to  inquire  into  the  re- 
mainder of  the  conditions  on  which 
the  effect  depends ;  and  only  after 
we  have  ascertained  the  whole  of 
these  are  we  preparad  to  transform 
tlie  completed  law  of  the  effect  into  a 
precept,  in  which  those  circumstances 
or  oonibinations  of  circumsl^naes  which 
the  science  exhibits  as  conditions  are 
prescribed  as  means. 

It  is  true  that,  for  the  sake  of  con- 
venience, niles  must  be  formed  fruni 
something  less  than  this  ideally  per- 
fect theory ;  in  the  first  place,  be- 
cauEe  the  theory  can  seldom  be  made 
ideally  perfect;  and  next,  because,  if 
all  the  counteracting  contingencies, 
whether  of  frequent  or  of  rare  oc- 
currence,   were    included,    the    rules 


int>ered  by  ordinary 


hended  and  re 
capaciciei,  on 
of  life.  The  rules  of  art  do  not  at- 
tempt to  comprise  more  conditiona 
than  require  to  be  attended  to  in 
ordinary  coses ;  and  are  therefore 
always  Imperfect.  In  the  manual 
arta,  where  the  reqiiiaito  conditions 
ore  not  numerous,  and  where  tbcee 
which  the  rules  do  not  specify  are 
generally  either  plain  to  common  ob- 
servation or  speedily  Inamt  from  prac- 
tice, rules  may  often  be  safely  acted 
on  by  perama  who  know  n<»thing  more 
than  tlie  rule.  But  in  the  compli- 
cated affairs  of  life,  and  still  more  in 
tlioso  of  states  and  societies,  ruleH 
cannot  be  relied  on,  without  oon- 
stootly  referring  bock  to  the  scientilic 
laws  on  which  they  are  founded.  To 
know  what  are  the  practical  contiii- 
gencfea  which  r«<|uire  a  modification 
of  the  rule,  or  which  are  altogethei' 
e.<Lceptions  to  it,  is  to  know  what  com* 
binations  of  circuiiiitances  would  in- 
terfere with,  or  entirely  counteract, 
the  oiiQBei|Uencus  of  those  laws  ;  ami 
this  can  only  be  learnt  by  a  rfforencn 
to  the  thauriitic  grounds  of  the  rule, 
liy  a  wise  practitioner,  therefore, 
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nilcjj  of  conduct  will  only  be  con- 
fiidered  m  provisionaL  Being  made 
for  the  most  numeroiui  cases,  or  for 
those  of  most  ordinary  occurrence, 
they  point  out  the  manner  in  which 
it  will  be  least  perilous  to  act,  where 
time  or  means  do  not  exist  for  ana- 
lysing the  actual  circumstances  of 
the  case,  or  where  we  cannot  trust 
our  judgment  in  estimating  them. 
But  they  do  not  at  all  supersede  the 
propriety  of  going  through  (when 
circumstances  permit)  the  scientific 
l>roce88  requisite  for  framing  a  rule 
from  the  data  of  the  particular  case 
before  us.  At  the  same  time,  the 
common  rule  may  very  properly  serve 
as  an  admonition  that  a  certain  mode 
of  action  has  been  found  by  ourselves 
and  others  to  be  well  adapted  to  the 
cases  of  most  common  occurrence ; 
HO  that  if  it  be  unsuitable  to  the  case 
in  hand,  the  reason  of  its  being  so  will 
be  likely  to  arise  from  some  unusual 
circumstance. 

§  4.  The  error  is  therefore  appa- 
rent of  those  who  would  deduce  the 
lino  of  conduct  proper  to  particular 
cases  from  supposed  universal  practi- 
cal maxims,  overlooking  the  neces- 
sity of  constantly  referring  back  to  the 
l)rinciplos  of  the  speculative  science, 
in  order  to  be  sure  of  attaining  even 
the  specific  end  which  the  rules  have 
in  view.  How  much  greater  still, 
tlien,  must  the  error  be  of  setting  up 
Kuch  unbending  principles,  not  merely 
as  universal  rules  for  attaining  a  given 
end,  but  as  rules  of  conduct  generally  ; 
without  regard  to  the  possibility,  not 
only  that  some  modifying  cause  may 
prevent  the  attainment  of  the  given 
end  by  tlie  means  which  the  rule  pre- 
scribes, but  that  success  itself  may 
conflict  with  some  other  end,  which 
may  possibly  chance  to  be  more  de- 
sirable. 

This  is  the  habitual  error  of  many 
of  the  political  speculators  whom  I 
have  characterised  a-s  the  geometrical 
school ;  esi)ecijilly  in  France,  where 
1  iitiocination  from  rules  of  practice 
forms  the  staple  commodity  of  jour- 


nalism and  political  oratory  ;  a  mis- 
apprehension of  the  hmctions  of  De- 
duction which  has  brought  mndi  dis- 
credit, in  the  estimatioia  of  other 
conniries,  upon  the  spirit  of  genera- 
Usation  so  nonourably  characteristic 
of  the  French  mind.  The  common- 
places of  politics,  in  France,  are  large 
and  sweeping  practical  maxims,  from 
which,  as  ultimate  premises,  men  rea- 
son downwards  to  particular  appli- 
cations, and  this  they  call  being  logical  . 
and  consistent.  For  instance,  they  are  '^ 
perpetually  arguing  that  such  and 
such  a  measure  ought  to  be  adopted, 
because  it  is  a  consequence  of  the 
principle  on  which  the  form  of  govern- 
ment 18  founded ;  of  the  principle  of 
legitimacy,  or  the  principle  of  the 
sovereignty  of  the  people.  To  which 
it  may  be  answered,  that  if  these  be 
really  practical  principle^  they  must 
rest  on  speculative  grounds  ;  the  sove- 
reignty of  the  people  (for  example) 
must  be  a  right  foundation  for  govern- 
ment, because  a  government  thus 
constituted  tends  to  produce  certain 
beneficial  effects.  Inasmuch,  how- 
ever, as  no  government  produces  all 
possible  beneficial  effects,  but  all  are 
attended  with  more  or  fewer  incon- 
veniences, and  since  these  cannot 
usually  be  combated  by  means  drawn 
from  the  very  causes  which  produce 
them,  it  would  be  often  a  much 
stronger  recommendatiim  of  soni© 
practical  arrangement  that  it  does 
not  follow  from  what  is  called  the 
general  principle  of  the  government, 
than  that  it  does.  Under  a  govern- 
ment of  legitimacy,  the  presumption 
is  far  rather  in  favour  of  institutions 
of  popular  origin ;  and  in  a  demo- 
cracy, in  favour  of  arrangements  tend- 
ing to  check  the  impetus  of  popular 
will.  The  line  of  argumentation  so 
commonly  mistaken  in  France  for 
political  philosophy  tends  to  the  prac- 
tical conclusion  that  we  should  exert 
our  utmost  efforts  to  aggravate,  in- 
stead of  alleviating,  whatever  are  the 
characteristic  imperfections  of  the 
system  of  institutions  which  we  prefer, 
or  under  which  we  hapix-n  to  live. 
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§  5.  The  grounds,  then,  of  every 
rule  of  art  are  to  be  found  in  theorems 
of  science.  An  art,  or  a  body  of  art, 
consists  of  the  rules,  together  with  as 
much  of  the  speculative  propositions 
as  comprises  the  justification  of  those 
rules.  The  complete  art  of  any  mat- 
ter includes  a  selection  of  such  a  por- 
tion from  the  science  as  is  necessary 
to  show  on  what  conditions  the  effects 
which  the  art  aims  at  producing  de- 
pend. And  Art  in  general  consists 
of  the  truths  of  science,  arranged  in 
the  most  convenient  order  for  prac- 
tice, instead  of  the  order  which  is  the 
most  convenient  for  thought.  Science 
groups  and  arranges  its  truths  so  as 
to  enable  us  to  take  in  at  one  view  as 
much  as  possible  of  the  general  order 
of  the  universe.  Art,  though  it  must 
assume  the  same  general  laws,  follows 
them  only  into  such  of  their  detailed 
consequences  as  have  led  to  the  for- 
mation of  rules  of  conduct,  and  brings 
together  from  parts  of  the  field  of 
science  most  remote  from  one  another 
the  truths  relating  to  the  production 
of  the  diffei'ent  and  heterogeneous 
conditions  necessary  to  each  effect 
which  the  exigencies  of  practical  life 
require  to  be  produced.* 

Science,  therefore,  following  one 
cause  to  its  various  effects,  while  art 
traces  one  effect  to  its  multiplied  and 
diversified  causes  and  conditions, 
there  is  need  of  a  set  of  intermediate 
scientific  truths,  derived  from  the 
higher  genei'alities  of  science,  and 
destined'to  serve  as  the  generalia  or 
first  principles  of  tlie  various  arts.  The 
scientific  operation  of  framing  these 
intermediate  principles,  M.  Comte 
characterises  as  one  of  those  results 
of  philosophy  which  are  reserved  for 
futurity.  The  only  complete  example 
which  he  points  out  as  actually  rea- 
lised, and  which  can  be  held  up  as  a 
type  to  be  imitated  in  more  important 
mattei-s,  is  the  general  theory  of  the 

*  Professor  Bain  and  others  call  the  se- 
lection from  the  truths  of  science  made  for 
the  purposes  of  au  art,  a  Practical  Science ; 
and  confine  the  uaiue  Art  to  the  actual 
rules. 


art  of  Descriptive  Geometry,  a«  con- 
ceived by  M.  Monge.  It  is  not,  how- 
ever, difficult  to  understand  what  the 
nature  of  these  intermediate  principles 
must  generally  be.  After  framing  the 
most  comprehensive  possible  concep- 
tion of  the  end  to  be  aimed  at,  that 
is,  of  the  effect  to  be  produced,  and 
determining  in  the  same  comprehen- 
sive manner  the  set  of  conditions  on 
which  that  effect  depends,  there  re- 
mains to  be  taken  a  generid  survey  of 
the  resources  which  can  be  com- 
manded for  realising  this  set  of  con- 
ditions ;  and  when  the  result  of  this 
survey  has  been  embodied  in  the  few- 
est and  most  extensive  propositions 
possible,  those  propositions  will  ex- 
press the  general  relation  between  the 
available  means  and  the  end,  and  will 
constitute  the  general  scientific  theory 
of  the  art,  from  which  its  practical 
methods  will  follow  as  corollaries. 

§  6.  But  though  the  reasonings 
which  connect  the  end  or  purpose  of 
every  art  with  its  means  belong  to 
the  domain  of  Science,  the  definition 
of  the  end  itself  belongs  exclusively  to 
Art,  and  forms  its  peculiar  province. 
Every  art  has  one  first  principle,  or 
general  major  premise,  not  borrowed 
from  science  ;  that  which  enunciates 
the  object  aimed  at,  and  affirms  it  to 
be  a  desirable  object.  The  builder's^ 
art  assumes  that  it  is  desirable  to  have 
buildings ;  architecture,  (as  one  of  the 
fine  arts,)  that  it  is  desirable  to  have 
them  beautiful  or  imposing.  The  hy- 
gienic and  medical  arts  assume,  the 
one  that  the  preservation  of  health, 
the  other  that  the  cure  of  disease, 
are  fitting  and  desirable  ends.  These 
are  not  propositions  of  science.  Pro- 
positions of  science  assert  a  matter 
of  fact :  an  existence,  a  co-existence, 
a  succession,  or  a  resemblance.  The 
propositions  now  spoken  of  do  not  as- 
sert that  anything  is,  but  enjoin  or 
recommend  that  something  should  be. 
They  are  a  class  by  themselves.  A 
proposition  of  which  the  predicate  is 
expressed  by  the  words  ought  or  should 
h€f  is  generically  different  from  one 
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itlikb  in  eipKAwd  If  t>  nr  inU  he. 
It  la  Irac  that,  in  tlw  largett  Knae 
n(  tlie  worili,  etcn  thnc  pnpoHtiam 
fltmrrt  iKHnetbhig  »  •  nuUcr  of  ttct, 
jTIjc  rut  ^noed  in  tittm  it,  that 
th*  conduct  nonmBieD'fixI  emiteB  in 
the  ■peakri''*  mbiil  the  f«jiiig  of  ap- 
limtMtinii.  Thin,  bmceier,  doe»  Oat 
an  In  tlw  biittom  of  the  inntln-,  fiir 
Ihc  trpeaker'*  nppmliatuai  u  nu  tniffi- 
oimt  reaaon  irh;  other  finiple  i>houl<l 
ajipTovo ;  nor  ought  it  ta  be  a  conclu- 
i-JVO  reaaon  cteh  with  bimaelt.  For 
tba  piirpnaen  of  [iractice,  every  one 
muat  be  required  to  jnittifj  bin  appru- 
batiiiii ;  and  for  thi*  there  ix  need  of 
ffMicral  jiremiieii,  determining  what 
are  the  proper  objects  of  approbation, 
nnd  what  tlio  pri)ptr  order  of  prece- 
dence amuny  thone  olijectK 

Theiio  general  prfmisea,  together 
with  the  piinciiial  concliuions  which 
may  be  deduced  from  theni,  furui  (or 
rather  might  form)  a  body  uf  doctrine, 
wliich  in  property  the  Art  uf  Life,  in 
ita  three  departments,  Morality,  Pru- 
dence iir  Policy,  and  ./EKtheticx  ;  the 
Uight,  the  Expedient,  and  the  Bennti- 
fiil  ur  Noble,  in  hninaii  conduct  and 
workiL  To  this  art  (which,  in  the 
inain,  ii  unfortunately  atill  to  l>e 
tTeated)  all  other  arta  ore  subordi- 
nate I  niaea  Ita  prinoiplee  are  thnaa 
which  miiBt  determine  wliether  the 
HpDCial  aim  of  any  particular  art  is 
worthy  and  deairable,  and  what  is  its 
plaae  in  the  scale  uf  desirable  bhinj^ 
Every  art  i(  thus  a  joint  result  lit 
lawn  (if  nature  diaclosed  by  science, 
and  of  tlu>  tccneral  Jirinciplcs  of  what 
boa  been  odled  TcleNlngy,  or  the 
llootrinc  of  Knds;"  which,  borrow- 
ing the  language  of  the  Gennon  meto- 
phyaioian*,  may  also  be  termed,  not 
improperly,  the  principles  of  Practical 
Itunsnn. 

A  scientific  observer  or  reosoner, 
merely  as  such,  Is  not  on  adviser  fur 
prActim,     His  port  is  only  to  show 

■  Thu 


certain  ends,  certain  mean*  tte  tkc 
tUMt  eflectoaL  Whether  diB  oida 
tbemieKes  are  mch  aa  oogbt  to  be 
pnnued,  and  If  so,  in  what  rains  and 
tu  how  great  a  length,  it  is  no  past  of 
bis  business  as  a  cultivator  of  t^^spiK^ 
to  decide,  and  science  alooe  viU 
never  qualifj  him  for  tLe  decwm. 
In  purely  phv^ieal  science  there  is 
not  mocb  teniptation  to  asmiDe  this 
ulterior  ciffic« ;  but  those  who  treat 
III  human  natuiB  and  society  invari- 
ably claim  it ;  they  always  nndertake 
to  say,  not  merely  what  is,  but  what 
ought  to  be.  To  entitle  tbem  to  do 
thin,  a  complete  doctrine  of  Teleology 
is  indispensable.  A  scientific  theory, 
however  perfect,  of  the  subject-mat- 
ter, considered  merely  as  port  of  the 
order  of  nature,  can  in  no  degree 
serve  as  a.  substitute.  lu  this  respect 
the  various  subordinate  arts  afford  a 
niisleadin);  analogy.  In  them  there 
is  seldom  any  >'isible  necessity  for 
justihring  the  end,  FEinco  in  general 
ita  desirableness  is  denied  by  no- 
body, and  it  is  only  when  the 
<juestion  of  precedence  is  to  be  de- 
cided between  that  end  and  some 
other,  that  the  general  principles  of 
Teleology  have  to  be  called  in ;  but 
a  writer  on  Morals  and  Politics  i«- 
quires  those  principles  at  evcTy  step. 
The  most  elaborate  and  well-digested 
eipoBitian  of  the  laws  of  succession 
and  co-exi»tence  among  mental  or 
social  phenomena,  nnd  of  their  rela- 
tion to  one  another  OS  causes  and 
effects,  will  be  of  no  av^  towards 
the  art  of  Life  or  of  Society,  if  the 
t'lida  to  be  aimed  at  by  that  art  are 
left  to  the  vague  suggeations  of  the 
iiildhelai  »ibi  ptrmiiiu',  or  are  taken 
fur  granted  without  analysis  or  ques- 
tioniug. 

S  J.  There  in,  then,  a  PkUoMipkiit 
I'r'ma  peculiar  to  Art,  as  there  is  aae 
which  belongs  to  Science.  There  are 
not  (mly  first  principles  of  Knowledge, 
'lut  first  principles  of  Couduct  There 
iiuat  Lc  buiue  ntandurd  by  which  to 
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determine  the  goodness  or  badness, 
absolute  and  comparative,  of  ends 
or  objects  of  desire.  And  whatever 
that  standard  is,  there  can  be  but 
one :  for  if  there  were  several  ulti- 
mate principles  of  conduct,  the  same 
conduct  might  be  approved  by  one  of 
those  principles  and  condemned  by 
another ;  and  there  would  be  needed 
some  more  general  principle  as  umpire 
/     between  them. 

/  Accordingly,  writers  on  moral  philo- 
sophy have  mostly  felt  the  necessity 
not  only  of  referring  all  rules  of  con- 
duct, and  all  judgments  of  praise  and 
blame,  to  principles,  but  of  referring 
them  to  some  one  principle ;  some 
rule  or  standard,  with  which  all  other 
rules  of  conduct  were  required  to  be 
consistent,  and  from  which  by  ulti- 
mate consequence  they  could  all  be 
/    deduced.     Those  who  have  dispensed 

^  with  the  assumption  of  such  an  uni- 
versal standard  have  only  been  en- 
abled to  do  so  by  supposing  that  a 
moral  sense,  or  instinct,  inherent  in 
our  constitution,  informs  us,  both 
what  principles  of  conduct  we  are 
bound  to  observe,  and  also  in  what 
order  these  should  be  subordinated  to 
one  another. 

The  theory  of  the  foundations  of 
morality  is  a  subject  which  it  would 
be  out  of  place,  in  a  work  like  this,  to 
discuss  at  large,  and  which  could  not 
to  any  useful  purpose  be  treated  in- 
cidentally. I  shall  content  myself 
therefore  with  saying,  that  the  doc- 
trine of  intuitive  moral  principles, 
even  if  true,  would  provide  only  for 
that  portion  of  the  field  of  conduct 
which  is  properly  called  moral.  For 
the  remainder  of  the  practice  of  life 
some  general  principle,  or  standard, 
must  still  be  sought ;  and  if  that 
principle  be  rightly  chosen,  it  will  be 
found,  I  apprehend,  to  serve  quite  as 
well  for  the  ultimate  principle  of 
Morality,  as  for  that  of  Prudence, 
Policy,  or  Taste. 

Without  attempting  in  this  place  to 
justify  my  opinion,  or  even  to  define 
the  kind  of  justification  which  it  ad- 
mits of,  I  merely  declare  my  convic- 


tion, that  the  general  principle  to 
which  all  niles  of  practice  ought  to  N 
conform,  and  the  test  by  which  they 
should  be  tried,  is  that  of  conducive- 
ness  to  the  happiness  of  mankind,  or 
rather,  of  all  sentient  beings :  in  other 
words,  that  the  promotion  of  happi- 
ness is  the  ultimate  principle  of  Teleo-  ^ 
logy.* 

I  do  not  mean  to  assert  that  the 
promotion  of  happiness  should  be 
itself  the  end  of  all  actions,  or  even 
of  all  rules  of  action.  It  is  the  justi- 
fication, and  ought  to  be  the  con- 
troller, of  all  ends,  but  is  not  itself 
the  sole  end.  There  are  many  virtu- 
ous actions,  and  even  virtuous  modes 
of  action,  (though  the  cases  are,  I 
think,  less  frequent  than  is  often 
supposed,)  by  which  happiness  in  the 
particular  instance  is  sacrificed,  more 
pain  being  produced  than  pleasure. 
But  conduct  of  which  this  can  be 
truly  asserted  admits  of  justification 
only  because  it  can  be  shown  that  on 
the  whole  more  happiness  will  exist 
in  the  world  if  feelings  are  cultivated 
which  will  make  people,  in  certain 
cases,  regardless  of  happiness.  I  fully 
admit  that  this  is  true :  that  the 
cultivation,  of  an  ideal  nobleness  of 
will  and  conduct  should  be  to  in- 
dividual human  beings  an  end,  to 
which  the  specific  pursuit  either  of 
their  own  happiness  or  of  that  of 
others  (except  so  far  as  included  in 
that  idea)  should,  in  any  case  of  con- 
flict, give  way.  But  I  hold  that  the  f 
very  question,  what  constitutes  this  | 
elevation  of  character,  is  itself  to  be  ; 
decided  by  a  reference  to  happiness 
as  the  standard.  The  character  itself 
should  be,  to  the  individual,  a  para- 
mount end,  simply  because  the  exist- 
ence of  this  ideal  nobleness  of  char- 
acter, or  of  a  near  approach  to  it,  in 
any  abundance,  would  go  further  than 
all  things  else  towards  making  human 
life  happy,  both  in  the  comparatively 
humble  sense  of  pleasure  and  freedom 
from  pain,  and  in  the  higher  meaning 

*  For  an  express  discussion  find  vindica- 
tion of  tills  pnuciple,  see  the  little  volumo 
entitled  Utilitarianitia. 
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of  rendering  life,  not  what  it  now  is 
almost  universally,  puerile  and  insig- 
nificant, but  such  as  human  beings 
with  highly  developed  faculties  can 
care  to  have, 

§  8.  With  these  remarks  we  must 
close  this  summary  view  of  the  ap- 
plication of  the  general  logic  of 
scientific  inquiry  to  the  moral  and 
social  departments  of  science.  Not- 
withstanding the  extreme  generality 
of  the  principles  of  method  which  I 
have  laid  dovm,  (a  generality  which, 
I  tinist,  is  not  in  this  instance  syno- 
nymous   with    vagueness,)    I    have 


indulged  the  hope  that  to  some  of 
those  on  whom  the  task  will  devolve 
of  bringing  those  most  important  of 
all  sciences  into  a  more  satisfactory 
state  these  observations  may  be  use- 
ful, both  in  removing  erroneous  and 
in  clearing  up  the  true  conceptions  of 
the  means  by  which,  on  subjects  of  so 
high  a  degree  of  complication,  truth 
can  be  attained.  Should  this  hope  be 
realised,  what  is  probably  destined  to 
be  the  great  intellectual  achievement 
of  the  next  two  or  three  generations 
of  European  thinkers  will  have  been 
in  some  degree  forwarded. 


THE  END 
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2  vds.  royal  Svo.  Sis, 

Shakespeare's  Tme  Life.  By  James  Walter.  With  600  Illustrations.  Imy.  SvOb  21«. 

Soatbqr's  Oorrespondenoe  with  Caroline  Bowles.    Svo.  lii. 

Stephen's  Bssays  in  Ecclesiastical  Biography.    Crown  Svo*  f i.  lA 

Wellington's  Life,  by  Oleig.   Cbrown  Svo.  Si.  6d, 


MENTAL  AND    POLITICAL  PHILOSOPHY    FINANOE,    kc. 

Amos'  Primer  of  the  Bnglish  Constitntion.    Crown  Svo.  S«. 
Bacon's  Bssayi,  with  Annotations  by  Whately.    Svo.  lOi.  €d% 

—  Works,  edited  by  Spedding.    7  vols.  Svo.  78«.  M, 
Bagehof  s  Bconomio  Studies,  edited  by  Hntton.    Svo.  lOi.  64. 
Bain's  Logio,  Dednotive  and  Lidnotive.   Crown  Svo.  lOi.  64. 

Part  L  Dednotion,  4«.        |        Pabt  n.  Indnotton,  •«•  <A 

—  Mental  and  Moral  Bcitnoe.    Crown  Svo.  lOi.  64. 

—  The  Senses  and  the  Intelleak.    Svo.  16«. 

—  The  Emotions  and  the  WilL    Svo.  Iti. 

Blake's  Tables  for  the  Convenioa  of  0  per  cent.  Interest  from  ^V  ^  ^  P^  oei^^* 

Svo,  13*.  64. 
Case's  Physical  Baalism.    Svo.  lAi. 
Oromp'B  Short  Bnqniry  into  the  Formation  of  Bnglish  Folttloal  Opinion*  Sfo.  7«.64. 

—     (Manses  of  the  Great  Fall  in  Prices.    Svo.  6i. 
Dowell's  A  History  of  Taxation  and  Taxes  in  England.    Svo.  Vols.  1  *  S,  21i. 

Vols.  8  ft  4, 214. 
Green's  (Thomas  Hill)  Works,  (t  vols.)  Yolfl.  1  ft  i,  Phlk»iq;ihioal  Worki.  Svo. 

16i.eaoh.    VoL  S,  Miscellanies.   With  Memoir.   8T0.Sli. 
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SamA  ^Bn  Mltad  b}  Omeb  A  OrdH.    1  tpU  Stq.  Vi. 

—       TrMtlie  M  HmmiB  Nutan,  idlted  br  Qison  *  Ormk    1  tdIi,  Ifig,  tit, 
Udd'i  UamaU  at  Vbj^ologlai  rvcbologr.    flvo.  lU. 

lABa'*OiiMDiiiuidlI]rIli:  SlndiMiiil  Sul;  tJuge  ud  BellaL    Onws  ITS.  Tl.  M 
LnUrt  Bn»ri  tn  FoUtdnl  Bomiom;,    Bra.  lOi.  M. 
lamrt  HlnaiT  St  FtiUoaaplij.    1  Toll.  Bto.  9b, 
Inbbock'i  CM^  of  OlTflltBtiaiL    DlnsCrBUd.    Sts.  IBj. 
KadMil'l  TlM  naDMDU  ol  BuBUng.    Oiqwh  8to.  (i. 

—  Tlu  Them;  uid  PnoUoa  ol  Buklag.    ToL  1,  It&  lb.  ToL  I,  Itt, 

—  TluThDorrotCreaik    (9  toIl  Bto.)    Va\.l,1i.ed.    Vol.  1,  Port  1, 

Wuuuh  of  OstlioUo  PUlcMopb;,  crown  Sro.  :— 
Oluln's  Loglo.    Hi. 
BlDkBbf'B  ntet  PrinolplM  of  Snimledg*.    ft, 

—  Uond  FUlMDpliy.    Si. 

—  G«Denl  Ue^phyB]0L    St- 
Uabtt'B  PffoholDgy.    flj.  €[f, 
B0iddv>i  BBtnnl  Thmlogy.    (/nf^t^w.) 
DeTBrf  PolltliMj  Koonom)',    (ft  prtpfiroMon.) 

Hu  UBlla^  Iba  Holeim  or  Thoagbi.    Byd.  3U 
HUriCuiBOAiBlTriialUiaPbGiiDnieiuioItlisHtiniinMlnl.  lTDliLRlW.ni> 
Hm  (loha  Stnul)  on  KepnmCutlTt  aoitnunaiit.    Cidwd  StO.  b. 

—  —  «D  Ubartr.    Omwh  Sto.  Iji  M. 
_          _  Bwnliutlon  ol  HunUton'a  PhUofophj.    I*0i  lid 

—  —  lagio.    Onnni  Bvo.  b. 

—  =■  Ftladp)«  ol  FoUtioil  Ba>i»m]r.    f  Tdi.  em  Ni.    FMtM 

BdlUoti,  I  ToL  anwa  Bra.  b. 

—  —  TJtlUtMliuilim.    9to.Ii, 

—  —  TtmeSBsrsonKeligloii.Aa.    tro,  b 


nnitntai  ol  Jaitlnlui,  with  BsgUih  NotM,    In.  lit, 
BagUih  TUlBgg  Cmnmonity.    Sro,  lb. 
SuHfM  Ontlinu  ol  PuTolialagf .    Bto,  Hi.  ed. 

—    Imabmfa  Bindbook  ol  Fiyohalogr.    Orown  (to,  b,  M 
Bwlnbiuiuri  FtotHn  Logio.    Foit  Sroa  ti. 
Tluaitaon'i  A  BjiUni  at  PsyohDliigT.    1  toIi.  gro,  9b. 

—  Ttaa  FioblsQ  of  XtU.    Bto,  lb.  ed. 

'-         ThtBeligioiuSeatlDieaM  oltbeHimiaii  IflDd,    Sto.'i.M 

—  aodal  ProgBM  :  iin  Ebbs;.    Bto.  7i.  Sd. 
WebVi  Tla  V»ll  ol  iBta.    Bto.  10».  M. 
WbatolT'i  Btonimta  ol  Lpglo.    Oronn  Bra,  U.  td. 

—  —       -  Rliotmlo.    Crown  Bto,  b.  «d. 

Zellst'B  El>tar7  of  BolHitlDlsni  In  Greek  PhUonphy,    Onwn  (to,  lb.  M. 
_      FIbU  ud  Lhe  Older  Aisdemr.    Oiawn  Bto.  ISt. 

—  Pn^Soonilc  BohDoli.    1  Tol>.  orowB  Bto.  »i. 

—  Bnontu  ud  tbe  Soentlo  Boboeli.    Onnni  Bto,  lOi.  U, 
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Zeller*8  StoloB,  Bptonreani,  lad  Soepttoii    Grown  8to.  Its, 
^     OntUniB  of  the  History  d  Qreek  Pbilosopliy.   Grown  iro.  ll«.  64. 


CLASSICAL   LANGUAGES   AND   LITERATURE. 

Jbohylofl,  The  Bnmenides  of.     TezI,  with  Metrloal  Bnfl^Udi  Tranwlatlmi,  kf 

J.  F.  DftTlM.    Sto.  7s, 
Aristophanes'  The  Anhamlens,  translated  bj  B.  T.TyrreU.   Grown  Sro.  U, 
Aristotle's  The  Bthics,  Text  and  Notes,  by  Sir  Alex.  Grant,  Barl.  S  vols.  8to.  SSj. 

—  The  Nioomachean  Bthios,  translated  by  Williams,  orown  8vo.  7s,  M, 

—  The  PoUtlos,  Books  I.  m.  IV.  (YU.)  with  Translation,  *a  by 

BoUand  and  Lang.    Orown  8yo.  7«.  64. 
Becker's  Oharides  and  €faUus,  by  Metoalfe.    Post  870.  7«.  64.  each. 
Oioero's  Oorrespondenoe,  Text  and  Notes,  by  B.  T.  TyrrelL  Vols.  1,  S,  is  3,  Sro. 

IS«  each. 
Famell's  The  Greek  Lyrio  Poets.    Svo. 

Harrison's  Myths  of  the  Odjssey  in  Art  and  Literature.    Illnstrated.    8yo.  18«. 
Hellenics :  a  Oollection  of  Bssays  on  Greek  Poetry,  &a    Bdited  by  Brelyn 

Abbott.    Syo.  1(U. 
Mackail's  Select  Epigrams  from  the  Greek  Anthology.    8to.  16«. 
Phtto'8  ParmenideB.  ^nth  Notes,  Ac.  by  J.  Aiagnlre.    Sva  7m.  64. 
Sophocles.    Translated  into  English  verse  by  Robert  Whitelaw.  Or.  8yo.  84. 64. 
Virgil's  Works,  Latin  Text,  withOommentary,  by  Kennedy.    Orown  svo.  iUt.  «a 

—  jBneid,  translated  into  English  Verse,  by  Oonlngton.      Orown  8vo.  61. 

—  -  —  —       —         _     byW.J.Thomhill.  Or.8vo.7<.6d 

—  Poems.        <-  _        ^      Prose,  by  Conington      Otowd  ^vo.  6j 

—  Bologues  and  Georgios  of  VirgiL    Translated  by  J.  W.  Mackail.  Bqyal 
16ma  A«. 

Witt's  Myths  of  Hellas,  teuuHated  by  F.  M.  Yonnghusband.  Grown  Sro.  8«.  64v 

—  The  Trojan  War,  —  —  Top.  Sro.  Si. 

—  The  Wanderinss  of  Ulysssp,  —  Orown  Svo.  U,  64. 

—  The  Retreat  of  the  Ten  Thousand,       —  Crown  8yo. 

ENCYCLOP>EDIAS,    DICTIONARIES,   AND    BOOKS    OF 

REFERENCE. 

AotoD's  Modem  Ootikory  tor  Private  Families.   Fop.  Sro.  if.  64t 

Ayre's  Treasnry  of  Bible  Knowledge.    Fop.  8to.  6<. 

Blake's  Tables  for  the  Oonversion  of  6  per  Cent.  Interest,  fto.    8yo.  lis,  64. 

Ohisholm's  Handbook  of  Commercial  Geography.    39  Maps.    8vo.  16«. 

GwQt's  Bnaycloptedla  of  Arohiteotore.    8to.  Ms,  64. 

Longmans'  New  Atlas.    M  Maps.    Bdited  by  G.  G.  Ohisholm.    4to.  or  imperial 

8vo.  lis.  64. 
M'OnUocb's  Dictionary  of  Gommeroe  and  Gommerdal  NaTigatlon.   8to.  9U, 
Mannder's  Biographical  Treasury.    Fop.  8to.  6s. 

.-       Historioal  Treasnry.    Fcp.  8to.  61. 
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Maunder^i  SoienMflo  Mid  litenuy  Timmj.   Ispb  tro.  9a, 

—  TiBMiu'j  of  Bnda  Knowledge,  edited  bj  Ayn,   lop.  Bfo,  9t, 

—  Timmj of  Botany, editedby LIndley  4k Mbon.   Two Ffeirii, Ut, 

—  Tieeraxy  of  Ooograptay.    Woj^  Bra  dii 

—  Tieeraxy  of  Knowledge  end  lAmy  of  BefeMnoti   lop.  Sva  ti. 

—  TxeMory  of  Natiml  Historyt    lop.  Sto.  Ci. 

Qoirin'i  Diotionaay  of  Medintne.    Medtum  8?o.  SU.  6<L,  or  In  S  TOlk  Ml. 
Bioh'B  DIetlonaary  of  Roman  and  Greek  Antlqnttiei.    Grown  iro.  Tj.  Mi 
Bogefe  Theeannu  of  BngUflh  Words  and  Fbxasaa.    drown  8to«  lOf.  Mi 
WilUoh'sPopalarTU)Ies,bylIacrloM.   Grown  8to.  lOt.  M 


NATURAL   HISTORY,   BOTANY,   AND   QARDENINQ. 

Bennett  and  Knrray's  Handbook  of  Oryptogamio  Botany.   8to.  ICa. 
Hartwig's  Aerial  World.    With  68  lUoBtrations.  8vo.10f.6di 

—  Polar  World,    "^th  98  Illtistrations.  Sro.  lOi.  64. 

—  Bea  and  its  living  Wonderi.    With  816  Illnstrationa.    8to.  lOt.  M. 

—  Bablerranean  World.    With  80  lUnstrations.   8vo.  10«.  6d. 

—  Tropical  World.    With  180  ninstratlonB.   8vo.  lOi.  6A 
Undky's  Treamry  of  Botany.   2  toLs.  fop.  Svo.  ISi. 
London's  BnoyolopeBdJa  of  Qazdening.    8vo.  Slj. 

—  —  Plants.    8vo.4S<. 
Bivezs's  Oiohard  House.   Grown  8vo.  U, 

—  MinJatore  Fmit  Garden.    Fop.  8vo.  is, 

Stanley's  Familiar  History  of  British  Birds.    Grown  Svo.  8«.  64L 
Wood's  Bible  Animals.    With  119  Illustrations.    8vo.  10«.M. 

—  Homes  Without  Hands.    With  140  Blustratlona.    8yo.  lOi.  64. 

—  Insects  Abroad.    With  600  Illustrations.    8yo.  10«.  64. 

—  Inseots  at  Home.    With  700  Illustrations.    6to.  10«.  64. 

—  Ontof  Doors.    With  11  Illustrations.    Grown  8vo.  8«.  64. 

—  Petland  Bevisited.    With  33  Ulostrations.    Grown  8yo.  8«.  64. 
tm    Btnmge  DwellingB.    With  60  Illustrations.    Grown  8yo.  Zt.  9d, 


THEOLOGICAL  AND    RELIGIOUS  WORKS. 

Golenso  on  the  Pentateuch  and  Book  of  Joshua.    Grown  8to.  9t% 
De  la  Saussaye's  Manual  of  the  Science  of  Religion. 
HoDarv'8  Medical  Language  of  St.  Lu&e.    6vo.  i6i- 

iCacdonald's  (G.)  Unspoken  Sermons.  First  and  Second  Series.  Grown  8vo.  It.  64. 
each.    Third  Series.    Crown  8yo.  7<.  64. 

~  The  Miracles  of  our  Lord.    Grown  8to.  U,  64. 

Martineau's  Bndeavours  after  the  Christian  Life.    Grown  8yo.  7«.  64. 

—  Hymns  of  Praise  and  Prayer.    Grown  8yo.  4«.  64.    8Sma  U.  64. 

—  The  Seat  of  Authority  in  Bellgion.    8yo.  14«. 

—  Sermons,  Hours  of  Thought  on  Sacred  Things.    2  vols.  7«.  64.  eafllu 
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Ifartinean'B  Bssayi,  BeriewB,  and  Addresses.    4  toIs.  crown  8to.  7«.  8d.  each. 

[/n  eouTM  of  Tpvblicalfion^ 
Max  Mttller's  Origin  and  Growth  of  Beliglon.    drown  8to.  7«.  64. 

—  —      Boienoe  of  Beliglon.    Grown  Svo.  7«.  6<i 

—  —      G-ifford  Leotores  on  Natural  Religion.    Grown  8to.  10«.  64. 
Newman's  Apologia  pro  VitA  SnA.  Grown  SycSj.   GheapBdition,cr.8yo.  3«.6^ 

—  The  Arians  of  the  Fourth  Gentury.    Grown  8ya  6«.    Gheap  Edition, 

crown  8yo.  8«.  64. 

—  The  Idea  of  a  UniTersity  Defined  and  Illustrated.   Grown  8¥0.  7j. 

—  IDstorioal  Sketohee.    8  yols.  crown  8to.  6<.  each. 

—  Dlsonsslons  and  Arsnunents  on  Various  Subjects.    Cabinet  Edition, 

crown  8vo.  6«.    Gheap  Edition,  crown  8vo.  3«.  64. 

—  An  Bssay  on  the  Deyelopment  of  Ghrlstian  Doctrine.    Crown  8vo.  6i. 

Gheap  Edition,  crown  8yo.  %*,  64. 

—  Oertaln  Difficulties  Felt  by  Anglicans  in  Oatholic  Teaching  Gon- 

sidered.    YoL  1,  crown  Sro.  7i.  64.    VoL  3,  orown  8vo.  ((«.  64. 

— .       The  Via  Media  of  the  Anglican  Ghnroli,  lUnsfenited  in  Lsotnres.  Ae. 
S  Toll,  orown  Sro.  6«.  each. 

—  Bneyiff  Chritioal  and  ffistorioaL  S  vote,  orown  Sro.  ISt.  Gheap  Edition, 

crown  8to.  74. 
m^      Bsnys  on  Btblioal  and  on  Ecclesiastical  Mtracleii.    Orown  8fO.  6il 
Gheap  Edition,  crown  Svo.  3«.  64. 

—  Present  Position  of  Gatholios  in  England.    Orown  Svo.  7«.  6<l. 

—  An  Bvay  in  Aid  of  a  Grammar  of  Assent.    Cabinet  Edition,  7«.  64. 

Cheap  Edition,  crown  8yo.  3«.  64. 

—  Select  Treatises  of  St.  Athanasius  in  Gontrovervy  with  the  Arlani 

Translated.    S  toIb.  crown  Sro.  16«. 
Perring's  The '  Work  and  Days  *  of  Moses.  8«.  64. 

Beply  to  Dr.  Lightfoot's  Essays.    By  the  Author  of  *  Supernatural  Religion.' 

8to.6<. 
Boberts*  Greek  the  Language  of  Ghrlst  and  His  Apoetlee.    Sro.  18fc 
Bnpenataral  Religion.    Gomplete  Bdition.    3  vols.  Svo.  86«. 

%*  For  other  Works  see  Messrs.  Longmans,  Green,  &  Oo.'s  Catalogue  of 
The^ogical  Works. 

TRAVELS,   ADVENTURES,   Ac. 

Bakier"!  Sight  Tean  in  Ceylon.   Grown  8vo.  3i.  64. 

—  Rifle  and  Hound  in  Oeylon.    Orown  Svo.  8«.  64. 

Braasey'B  Sunshine  and  Storm  in  the  Bast.    Lilnrary  Bdition,  8v<£  111.    OaUnet 
Bdition,  orown  Svo.  7«.  64.    Popular  Bdition,  4to.  64. 

—  Yqyage  in  the*  Sunbeam.'   library  Edition,  Svo.  Sl«.  Cabinet  Bdition, 

er.  Svo.  7i.  64.    School  Bdit.  fop.  Svo.  8«.    Popular  Bdit.  4to.  64. 

s       In  the  Trades,  the  Tropics,  and  the*  Roaring  Forties.'  Oabinet  Edition, 
crown  Svo.  17«.  64.    Popular  Edition,  4to.  64. 

—  Last  Journals,  1886-7.    Illustrated.    Svo.  21i. 

Bryden's  Kloof  and  Karroo.   Sport,  Legend,  &c.,  in  Gape  Colony.    Svo.  10«.  64. 
Glutterbuck's  The  Skipper  in  Arctic  Seas.    Illnstrated.    Crown  Svo.  lOf .  64. 
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Ddand'b  Tloridft  Daja.    lUiistnted.    4to.  fls, 
Ikoiid0^OoeuiA;or,BngUuid«idbirO(donifli.  Or»8Tati.bOMdi;Ii.i<tCiattL 

—  The  Bngliflh  in  the  Wert  Indiei.    Ozown  Svo.  St.  boirdf  2  SCi  6d.  delh* 
BdwitVs  Vlilte  to  Benuurkable  PlMSOk   Grown  S'vo.  tt.  M. 

Stnatfu  The  Long  White  Moantein ;  or,  %  Jouznef  In  Menohmlfc   8n>i  S4fc 

Knight's  ▲  Treasure  Hunt.    Grown  8to. 

Leee  and  Olntterbnok'B  B.C.  1887 :  a  Ramble  in  Britidi  OohunUn.  Or.  Sro.  9t, 

Kaneen's  The  First  Oroasing  of  Greenland.    3  Tola.  Sro.  Zts, 

Bill's  Athoa ;  or,  The  Mountain  of  the  Monks.    8vo.  Sis. 

Three  In  Norway.    By  Two  of  Them.   Gtown  8¥0.  %t,  bowds ;  Si.  6d.  doilk. 

WiUooghby's  East  Africa  and  its  Big  GNuooe.    8to.  31m, 

WoliTs  Rambles  In  the  Bhudc  Forest.    Grown  8yo  7«.  6d. 

WORKS    BY   RICHARD   A.    PROCTOR. 

Hie  Otba  Azoond  Vs.    With  Ohart  and  Diagrams.    Grown  8to.  5«. 

Other  Worlds  than  Onrs.    With  14  niastrations.    Grown  8vo.  Us, 

The  Moon.    With  Plates,  Oharts,  Woodoats,  and  Photographs.    Grown  Sro.  is. 

Universe  of  Stars.    With  3S  Oharts  and  S3  Diagrams.  Sro.  lOf.  ad. 

Zdght  Scienoe  tor  Leisare  Hours.    8  vols,  crown  8yo.  bs.  each. 

Ohanoe  and  Luck.    Grown  8to.  3«.  boards ;  2*,  td,  oloth. 

Larger  Star  Atlas  for  the  Library,  in  13  Oiroular  Maps.    Folio,  ISf. 

Kew  Star  Atlas,  in  IS  Gircular  Maps  (with  S  Index  Plates).    Grown  8yo.  Si. 

The  Student's  Atlas.    IS  Circular  Maps.    8to.  ffi. 

How  to  Play  Whist,  with  the  Laws  and  Btiquette  of  Whist.    Grown  8vo.  8«.  6d. 

Home  Whist :  an  Basy  Guide  to  Gorxeot  Play.    16mo.  lu 

The  Stars  in  their  Seasons.    Imperial  8vo.  6«. 

Strength.    With  9  Illustrations.    Grown  8to.  3s, 

Strength  and  Happiness.   With  9  Illustrations.    Grown  8vo.  Sf< 

Rough  Ways  Made  Smooth.    Grown  8yo.  6«. 

Our  Place  Among  Infinities.    Grown  Syo.  As. 

The  Bxpanse  of  Heaven :  Bssays  on  the  Wonders  of  the  Firmament.   Grown 
8vo.6«. 

Pleasant  Ways  in  Sdenoe.    Grown  8yo.  t«. 

Myths  and  Marvels  of  Astronomy.    Grown  8vo.  if. 

The  Great  Pyramid :  Observatory,  Tomb,  and  Temple.    Grown  8vo.  is. 

AGRICULTURE,    HORSES,    DOGS,  AND   CATTLE. 

fitiwygiam'b  Horses  and  Stables.   8vo.  is. 

Lloyd's  The  Sdenoe  of  Agrionltnre.    8vo.  111. 

London's  BnoydopBdia  of  Agriooltnre.    Sis. 

Prothero^s  Pioneers  and  Progress  of  Bnglish'  Farming.   Grown  8vo.  6s. 

Steel's  Diseases  of  the  Ox,  a  Manual  of  Bovine  Pathology.   8vo.  lis. 

—  —       —       Dog.    8vo.  lOf .  ad. 

—  —       —       Sheep.    8vo.  ISi. 

Btonehenge'fc  Dog  in  Health  and  Disease.   Square  orown  8to.  7i.  64L 
ViDe  on  Artlflolal  Manures,  by  Grookes.   8vo.  Sis, 
TonattPi  Work  on  the  Dog.   8vo.8«. 

—  »    ~  —  Horse.    8vo.  7i.  6d. 
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WORKS   OF   FICTION. 


ByH.  Bnnn  HiaoABD. 


She.   8«.6d. 
Allan  Qaater- 
main.34.6d. 
Cleopatra.  8«.  6(1. 
Beatrice.    61. 


Maiwa*8  Bevenge. 

U,  bds.;  St.  6(1. 

doth. 
Oolonel  Qoaritch. 

8«.6<i. 


B7H.BiDBBHAaaAni>&Ain)B]EwLANa> 
The  World's  Desire.    6«. 


By  the  Ba.bl  aw  Bbaookbfibld. 


Alroy,  LdoB,  Aa 
Badymion. 
The  Yonng  Duke. 
Oontarini  Fleming. 
Henrietta  Temple. 


VlTianGr^. 
Venetia. 
Ooningibj. 
Lothair. 
Tanored. 
SybU. 

Prioe  l«.ea6h,  bds. ;  U.6d.  each,  doth. 
The  HnoHXHiiBi  Bdition.    With 

S  Portraits  and    11   Vignettes. 

11  Tola.   Grown  8to.  48«. 


By  (3t.  J.  WHTTB-lCELTILLn. 

The  GladiateiB.  I   Kate  Ooventiy. 
The  Interpreter.  I   Digby  Grand. 
Holmby  House.  |   G«aeral  Boonoe. 
Good  for  Notldng.  Queen's  Maries. 
Prioe l«.ea6h,  bds.;  l4.6<i. each,  doth. 


By  BuzABiTH  M.  Sbwblu 


OleyeHaU. 

Ivors. 

Barl's  Daughter. 


Amy  Herberti 
Gertmde. 

Ursnla.  

The  Bxperlenoe  of  Life. 
A  Glimpse  of  the  World. 
Katharine  Aahtoa. 
Margaret  PerdvaL 
Laneton  Parsonage. 
U»Sd,  eaoh,  doth;  S«.6deaoh,  gilt  edges. 

By  Mrs.  Molbwobih. 
Marrying  and  Giving  in  Marriage. 

u,ed, 

Silverthoms.   6s,  |  Neighbours.   6«. 
The  Palace  in  the  Garden.    6t, 
The  Third  Miss  St.  Quentin.    6t. 
The  Story  of  a  Spring  Morning.  5i. 


By  Mat  KxiTDALL. 
SndiisLife.    6«. 


By  Mrs.  OuPHART. 

In  Trust.  |       „ 

Price  U  ead^  bds. ;  U  ed.  each,  doth. 
Lady  Car.    8<.  6d. 


By  G.  H.  Jhbop. 

Judge  Lynch.    Ca. 
QenOd  Ffrench^i  friendl. 


61. 


ByA.C.  DoTLi. 

Micah  Clarke.  Si.  64. 

The  Captain  of  the  Polestar,  d(0.  61. 


By  G.  G.  A.  MUBBAT. 
Gobi  or  Shamo.    61. 


By  0.  Phill[pfs*Wollit. 
Snap.   61. 


By  STANunr  J.  WkniAB; 
The  House  of  the  Wolf. 


6a. 


9y  Jamk  Patv. 

The  Ludc  of  the  Damllli 
Thicker  than  Water. 
Ueadi,  boards;  Is.  6d.  eadi,  otottk 

By  Ahthont  TbouofIi 

The  Warden. 
Barchester  Towen. 
1«.  eadi,  boards ;  U.  64.  eadi,  doth. 

ByBBKHABXi. 
In  the  Carquinei  Woodi. 

Price  U,  boards ;  U  64.  dottk 
On  the  Frontier.    U. 
By  Shore  and  Sedge.   UJ. 

By  BOBSBT  L.  SiBVSNSOV. 

The  Dynamiter.  1«.  swd.  li.64.d. 

Strange  Case  of  Dr.  JekyU  and  Mr. 

B^ds.    U.  sewed ;  U.  64.  doth. 


By  B.  L.  Stivbnboh  and  L.  Obboubhi. 
The  Wrong  Box.    fi«. 


By  Bona  Ltall. 
Autobiography  of  a  Slandsff.   Ui 

By  F.  Anstit. 
The  Black  Poodle,  and  other  Btorieii 
Price  i«.  boards;  S«.  64.  doth. 


By  Mrs.  Dkland. 
John  Ward,  Preacher,   to  boards; 

to  64.  doth. 
Sidney.    61. 
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A  Selaetioii  of  Works 


By  the  AuTROB  ov '  Thv  A-THJIB  bd 
Ltb.* 
Tbe  Atelier  dn  Lyi.    %t,Bd, 
Medemoiselle  MoffL   U.td, 
In  the  Olden  Time.    Sf.6d. 
Heeter'8  Ventore.    is,  M. 
That  Child.    2s,  M, 
Under  a  Clond.    2i.  9d, 
Fiddler  of  Lngan.    3«.  6d. 
▲  Child  of  the  Bevolution.    9s.  Bd, 


By  OHBIBTni  MUBBAT  A  Ht.  Hrrman. 
WlldDarrie.   8«.bda     8«.6d.oloth. 


By  OHBism  MuKRAT  &  Ht.  Mubbat. 
▲  Dangerous  Oatspaw.    2s,  9d, 

By  J.  A.  "FBOXum, 
The  Two  Ohleb  of  Dunboy.  e«. 

By  Mifl.  HnoH  Bbll. 
Will  0*  the  Wisp.    Zs,6d, 


By  William  O'Bbibn,  M.P. 
When  we  were  Boys.    2s.  M, 

By  the  Author  of  *  Thoth.* 
Tozar.    Ss, 


By  Jambh  Bakbr. 
By  the  Western  Sea. 


««. 


By  W.  B.  NoRRis. 
Mrs.  Fenton  :  a  Sketch.   (U. 


By  A.  D.  Obakb. 
HiSTORiOAL  TAZOBjnloe  U,  mOk 


Bdwy  the  Fair. 
Alfgar  the  Dane. 
The  Rival  Heirs. 


Tlie     Howe 
Waldemew 
BrianFlti-Ooaiii. 


By  Agnbs  G-ibbbni. 
Ralph  Hardcaetle's  WOL 
Nigel  Browning.    St. 


By  Jban  iNaiLow. 
Very  Young,  and  Qolte 
Story. 


Another 


By  A.  Lbb  Knight. 
Adyentnree  of  a  Ifidshlpmlte.    Ss. 

By  L.  T.  Mbadb. 
The  0*Donnells  of  Inohfawn.    6i. 
Daddy's  Boy.    6s. 
Deb  and  the  Duchess.    6«. 
House  of  Surprises.    8f .  6d. 
The  Beresf ord  Prise.    8«. 

By  Ifrs.  OUbillt. 
Hnrstlelgh  Dene.    Ss. 

By  G.  COLUOBB. 
A  living  Bpitaph.    6s. 

By  L.  N.  CoHYN. 
Atherstone  Priory.    2s.  6d. 

By  0.  IC  YoNOB,  M.  Bramstov,  fto. 
Astray  :  a  Tale  of  a  Country  'J'own. 
ds.ed, 

By  W.  H.  PoLTx>cK  <b  Lady  Pollock. 

The  Seal  of  Fate. 


Stories  of  WUfldofW.    Vop.  8to.  St. 
BfephlstopheleB  In  Broadoloth:  a 

Satire.    Fop.8vo.4s. 
Victoria  R^fina  et  Imperatrlx  :  a 

Jubilee  Song  from  Ireland,  1887. 

4to.8f.64. 


POETRY   AND  THE    DRAMA. 
Armstrong's  (Bd.  J.)  Poetical  Works.    Fop.  8va  §s» 

—  (O.  P.)  Poetical  Works  :— 

Poems,  Lyrical  and  Dramatio.  Fop. 
8vo.6«. 

XJgone :  a  Tragedy.    Fbp.  8vo.  6s. 

A  Gkurland  from  Greece.  Fop.  8vo.9«. 

King  Saul.    Fop.  8vo.  Ss. 

King  David.  Fop.  8vo.  6«. 

King  Solomon.    Fcp.  8va  6s. 
Arnold's  (Sir  Edwin)  The  Light  of  the  World.    Crown  8vo.  7s,  M.  net. 
Ballads  of  Books.    Bdited  by  Ajidrew  Lang.    Fcp.  8vo.  6s. 

BbU'r  Chamber  Comedies :   a  Collection  of  PlRys  and  Monologues  for  the 

Drawing  Room.    Grown  8vo.  6s, 
Bowdler's  Family  Shakespeare.    Medium  8vo.  lis,    6  vols.  fop.  8vo.  tls. 
CJlark-Kennedy's  Pictures  in  Rhyme.    With  Illustrations.    (3rown  8vo. 
Clive's  (Mrs,  Archer)  (*V')  Poems.    Crown  8vo.  6*. 
Dante,  Le  C!ommedla  di    A  New  Text,  carefully  revised.    Fop.  8vo.  6s. 
Deland's  The  Old  Garden,  and  other  Verses.    Fop.  8vo.  6t. 

Goethe^i  Fftust,  translated  by  Birds.    Crown  8vo.    Part  I.  6s. ;  Part  n.  6st 

—  —     translated  by  Webb.    8vo.  13i.  6d. 

—  —     edited  by  Belss.    Crown  8vo.  Ss. 
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Haggard*B  (Ella)  Life  and  its  Author.    With  Memoir,  &o.    Grown  8va  9*.  M, 
Zhgelow*!  Poems.    3  Vols.  top.  8to.  13t. ;  V0I..8,  fop.  8to.  St. 

—  Lyrical  and  other  Poems.    Fop.  8vo.  if.  M,  dobh,  plate }  l«.  oloUi, 

gilt  edges. 

Kendall's  (May)  Dreams  to  BelL    Fop.  8yo,  6«. 

Lang's  Grass  of  Pamassos.    Fop.  8yo.  6«. 

Layard*8  (Nina  F.)  Poems,    drown  8yo.  9s, 

Maoanlayl  Lays  of  Ancient  Bome.    ninstrated  by  BcharL    4to.  lOf.  M,   Bijoa 
Bdition,  fop.  Svo.  8«.  64.  Popular  Bdit,  f cp.  4to.  6d.  swd.,  1«.  cloth. 

—  lays  of  Aadent  Rome,  with  Ivry  and  the  Armadai    Illustrated  by 

Wegnelin.    Grown  8vo.  Zs,  6a.  gilt  edges. 
NesUtPs  lAys  and  Legends.    Grown  8vo.  it, 

—  Lea^ras  of  Life.    Gitiwn  8yo.  5t. 

Newman's  The  Dream  of  G^erontius.    16mo.  M.  sewed ;  It,  doth. 

—  Verses  on  Various  Oocasiotts.  Fop.Svo.Of.  GheapEdit.cr.8vo.8«.6d. 

Beador's  Voices  from  Flowerland :  a  Birthday  Book,   S«.  9d,  doth,  St,  94,  roan. 

—  Bdioes  of  Thought :  a  Medley  of  Verse.    Crown  8yo.6«. 

Boesetti's  A  Shadow  of  Dante  :  an  Bssay.    niusfcrated.    Grown  8vo.  10s.  6d, 
Smith's  (Gr^rory)  Fra  Angdloo,  and  other  short  Poems.    Grown  8to.  4«.  6d, 
Bonlhey's  Poetical  Works.    Medium  8to.  14t, 
BteyeDSOQ's  A  Ghlld's  Garden  of  Verses.    Fop.  8vo.  5t, 
Tomson's  The  Bird  Bride.    Fop.  8yo.  St, 

Virgil's  JBaiBiA,  translated  by  Gonington.    Grown  8ye.  6«. 

—  Poems,  translated  into  Bnglish  Prose.    Grown  8vo.  St. 

SPORTS   AND    PASTIMES. 

American  Whist.    Illustrated.    By  G.  W.  P.    ¥op.  8vo.  St.  Sd. 

Gampball-Walker's  Gorreot  Gard,  or  How  to  Play  at  Whist    Fop.  8to.  S«.  Sd 

Gfaetwynd's  (Bacing)  Beminiscences,  Sso.    8vo. 

Ford's  Theory  and  Practice  of  Archery,  revised  by  W.  Butt.    8yo.  14«. 

Francis's  Treatise  on  Fishing  in  aU  its  Brandies,    Post  8to.  lis. 

Gallwey's  Letters  to  Young  Shooters.    Grown  8yo.  7t.  Sd. 

Hutcbioson's  Some  Great  Golf  Links.    Illustrated. 

Longman's  Ghess  Openings.    Fop.  8to.  9t,  Sd, 

Pde*s  Theory  of  the  Modem  Sdentiflo  Game  of  Whist.    Fop.  8to.8«.  Sd, 

Proctor's  How  to  Play  Whist.    Grown  8to.  8j.  Sd, 

—  Home  Whist.    18mo.  It,  sewed. 
Bfloalds's  Fly-Fisher's  Hntomology.    8vo.  14c 
Wiloodcs'sBea-Fishsrman.    PostSvo.  6«. 

MISCELLANEOUS   WORKS. 
A.  K.  H.  B.,  The  Assays  and  Gontributions  of.    Grown  Syo  8s.  Sd. 


Autumn  Holidays  of  a  Gonntry  Parson 
Ghanged      Aspecti      of      Undianged 

Truths. 
Oommon^nace  Philosopher    in    Town 

andGountry. 
Critical  Bssays  of  a  Gountcv  Parson. 
Oounsel  and  Gomtort  spoisen  from  a 

Gity  Pulpit. 
East  Coast  Days  and  Memories. 
Grayer  Thoughts  of  a  Country  Parson. 

Three  Series. 
Landscapes,  Churches,  and  Moralities. 
*  To  Meet  the  Day '  through  the 


Leisuro  Hours  in  Town. 

Lessons  of  Middle  Age. 

Our  Homely  Comedy ;  and  Tragedy. 

Our  Little  Life.     Bssays  Conaolatoxy 

and  Domestic.  Two  Series. 
Present-day  Thoughts. 
Becreatlons  of  a  Gonntry  Parson. 

Three  Series. 
Seaside  Musings  on  Sundays  andWeek- 

Days. 
Sunday  Afternoons  in   the  Parish 

Church  of  a  Uniyersity  City. 
Christian  Year.    4«.  Sd, 
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A  Selection  of  Works 


ABBtey*!  Vooei  PopnU.   Beprinted  from  Puneh,  With  SO  mngtratiioni.    Ibp. 

4to.S«. 
Armstrong'B  (Bd.  J.)  BmajB  and  Skstebai.    lop.  Sro.  if. 
Arnold's  (Dr.  Thoniu)  ICisoeUuwoiii  WoctaL    8vo  1$,  ML 
Bagehofk  lattnucy  Stadiei^  edited  bj  HnMon.    lTde.8vo.Slfc 
Bftkw's  War  with  Orime.    Beprinted  Pepen.   8f0.1S«.M. 
Bhie  Adry  Book  (The).    Bdited  bj  Andrew  Laing.    Bliielfiited.  OrowaSfO.  6i. 
Book  (The)  of  Wedding  Daya.   ninttrated  l^  Walter  Oraoe.   4to.8U, 
iMrrar'e  Timgnage  and  TAngnagee.   Grown  870.64. 
Hnth's  The  llarrlage  of  Near  Kin.    BojralSro.  Sit. 
Jeflerlee*  Vield  and^edgerow :  Leat  Beaajs.   Orown  8to.  t«.  64. 
Lang*!  Books  and  Bookmen.   Onwn  8fO.  6<.  64. 

—  Letters  en  Literature.    Fop.  8to.  61.  Bd, 

—  Old  Friends :  Bsaays  in  Bpistolary  Parody.    Orown  8to.  U,  94, 
Hason's  Steps  of  the  San :  DaOy  Beadings  of  Prose.    16mo.  St.  Bd, 

Max  Mailer's  Leotores  on  the  Soience  of  Langnage.    S  tolai  orown  8to.  16f. 

—  —      Leotores  on  India.    8yo.  1S«.  Bd, 

—  —      Biographies  of  Words  and  the  Home  of  the  Axyaa.  Orown  8tik7«.64. 
Moon*s  The  King's  English.    Fop.  8yo.  Zt,  Bd, 

—  The  Bevisera*  English.    Fop.  870.  3«.  Bd, 
Mozley's  Letters  from  Borne.    S  vols,  crown  8to. 

Bed  Fairy  Book  (The).    Bdited  Iqr  Andrew  Lang.    Hlostrated.    Orown  8to.  61. 
Bendle  and  Nonnan*s  Inns  of  Old  Sonthwark.    Elnstrated.    Boyal  8to.  88«. 
Shakespeare  (The)  Birthday  Book.    By  Mary  F.  Dunbar.    33mo.  U,  Bd,  cloth. 

With  Photographs,  33mo.  5«.    Drawing-room  Bdition,  with  Photographs, 

fcp.  8to.  10«.  6d. 
BtrongandLogeman'sIntrodnctiontotheStndyoftheHiatoryof Language.  8yo* 
Wendt's  Papers  en  Maritime  Legislation.    Boyal  8to.  £1.  lU.  6d, 


WORKS    BY    MR.    SAMUEL    BUTLER. 


Op.  1.  Brewhon.    6«. 

Op.  8.  The  Fair  Hayen.    7«.  6d. 

Op.  8.  IJf e  and  Habit.    7«.  Bd. 

Op.  4.  Evolution,  Old    and  New. 
10c.  6d. 

Op.  8.  nnoonsdous  Memory.  7«.  Bd, 


Op.  6.  Alps  and  Sanctuaries  of  Pied- 
mont and  the  Oanton  Ticino. 
10c.  64. 

Op.  7.  Selections  from  Ops.  1-8. 7c  6d. 

Oj^  8.  Luck,  or  Gunning.    7c.  Bd,, 

Op.  9.  Ex  Yoto.    10c.  Bd, 

Holbein's* La Danse.'    8c 


WORKS    BY    MRS.    DE    SALIS. 


Oakes  and  Oonfections.    Ic.  Bd. 
Bntr^  ft  la  Mode.    Fop.  870.  Ic.  6d. 
Game  and  Poultry  &la  Mode.    Ic  64« 
Oysters  k  la  Mode.    Fop.  8to.  Ic  Bd, 
Puddings  and  Pastry  ft  la  Mode.  li.Bd, 
BaToorlei  ft  la  Mode.   Fop.  8yo.  Ic  Bd. 


Soups  and  Dreaaed  Fish  ft  la  Mode. 

Fop.  870.  Ic  Bd* 
Sweets&Supper  Dishes  ft  laMode.  Ic6d. 
Tempting  Dishes  for  Small  Incomes. 

Ic  Bd. 
Vegetables  ft  la  Mode.   Fop.8T0.1c6tf. 
Wrinkles  and  Notions  for  Breiy  Honaa- 

hold.   Orown  8to.  Si.  64. 
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THE  BADMINTON  LIBRARY. 

Bdlted  by  the  Duxi  ov  Bi^uvobt,  E.a.  and  A.  I.  T.  Watsov. 

Grown  Sro.   Price  lOf .  M,  each  Tolnme. 
Hontlllg.    By  the  Dnke  of  Beantort,  K.G.  and  Mowbray  Morrla.    WXb.  Oon- 
tributionB  by  the  Barl  of  Bnffolk  and  Berkshire,  Ber.  B.  W.  L.  Daviea, 
Digby  OoUins,  and  Alfred  B.  T.  Wataon.   With  Frontispiece  and  M  Illaa- 
tratione  by  J.  StnigeaB,  J.  Charlton,  and  Agnee  M.  Biddnlph. 

Fishins.  By  H.  Ghohnondeley-Pennell.  With  Oontribations  1^  the  Manrais 
of  Bseter,  Henry  B;  Franou,  M.A.  Major  John  P.  TrahemOi  G.  Chrlatoimer 
Dayiee,  B.  B.  Marston,  &c. 

VoL  I.  Salmon,  Trout,  and  Orayling.    With  158  Illattratloni. 

ToL  n.  Pike  and  other  Ooarse  Fish.    With  18S  Illnstratlona. 

Raeing  and  Steeple-Chasing.  Badng :  By  the  Barl  of  Suffolk  and  W.  Q, 
Orayen.  With  a  Contribution  by  the  Hon.  F.  Lawley.  Steeple-chasing :  By 
Arthur  Coventry  and  A.  B.  T.  Watson,  ^th  M  lUnstrationsby  J.  Bturgess. 

Shooting.  By  Lord  Walsingham  and  Sir  Balph  Payne-Oallwey.  With  Con- 
tributions by  Lord  Lorat,  Lord  Charles  Lenncn  Kerr,  the  Hon.  O.  Trfwcellea, 
and  A.  J.  Btnart-Wortley.  With  31  Plates,  and  149  Woodcuts,  by  A.  J. 
Stnart-Wortle^  Harper  Pennington,  0.  Whymper,  J.  O.  Millais,  O.  fl. 
Lodge,  and  J.  H.  Oswald  Brown. 
V6L  I.  Field  and  Covert.  |  VoL  IL  Moor  and  Marsh. 

Cyellng.  By  Viaoennt  Bury,  K.CJ£.G.  and  G.  Lacy  HSllier.  ^thlSPUtes, 
and  61  Woodcuts,  by  yiscount  Bury  and  Joseph  Pennell. 

Athletics  and  Football.  By  Montague  Shearman.  With  an  Introduotioa 
by  Sir  Richard  Webster,  Q.O.  M.P.  and  a  Contribution  on  *  Paper  Chadng* 
1^  Walter  Bye.    With  6  Plates  and  45  Woodcuts. 

Boating.  By  W.  B.  Woodgate.  With  an  Introduction  by  the  Bev.  Bdmond 
Warre,  D.D.  And  a  Chapter  on  '  ]EU>wing  at  Bton '  by  B.  Harvey  Mason* 
With  10  Plates,  and  89  Woodcuts,  by  Frank  Dadd. 

Crieket.  By  A.  G.  steel  and  the  Hon.  B.  H.  LyttelUm.  With  Contribution! 
by  Andrew  Lang,  B.  A.  H.  Mitchell,  W.  G.  Grace,  and  F.  Gale.  With  11 
Plates  and  5S  Woodcuts. 

Driving.  By  the  Duke  of  Beaufort,  K.G. ;  with  Contrlbntloni  bj  other 
Authorities.  Photogravure  Intaglio  Portrait  of  his  Grace  the  Duke  of 
Beaufort,  11  fuU-pMO  mnstrations,  and  54  Woodcuts  in  the  Text,  after 
Drawings  by  G.  D.  Giles  and  J.  Stnrgess.   Second  Bdition.  Cr.  8vo  .10«.  Oil. 

Feneing,  Boxing,  and  Wrestling.  By  Walter  H.  Pdlodk,  F.  0.  Grova, 
Cs^lle  Prevoet,  Mattre  d'Armes,  jB.  B.  Miehell,  and  Walter  Armstrong. 
With  a  complete  Bibliography  of  the  Art  of  Fencing  by  Bgerton  Castlsu 
M.A.  F.SJL    With  18  Intaglio  Plates  and  S4  Woodcuts. 

Tennis,  Lawn  Tennis,  Rackets,  and  Fives.  ByJ.  M.  and  C.  G. 
Beathcote,  B.  O.  Pleydoai-Bouverie,  A.  C.  Alnger,  dia  With  IS  Plates  and 
67  Woodcuts,  &C.  by  Luden  Davis  and  from  Photographs. 

Golf.  By  Horace  Hutchinson,  the  Bight  Hon.  A.  J.  Balfour,  MP.  Sir  Walter 
G.  Simpson,  Bart.  Lord  Wellwood,  H.  S.  C.  Everard,  Andrew  Lang,  and 
other  Writers.    With  98  Plates  and  69  Woodcuts,  &c 

In  Preparation, 

Siding.  ByW.B.  Weir,  the  Barlof  Suffolk  and  Berkshire,  the  Duke  of  Beaufort, 
and  A.  B.  T.  Watson.    With  a  Chapter  on  Polo,  by  Gapt.  Moray  Brown. 
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Cardinal  Newman's  Apo- 
logia pro  VitA  SUA.. 

Cardinal  Newman's   Cal- 

lista:a  Tale  of  the  Third 
Oentnry        

Cardinal    Newman's    An 

Essay  on  the  Development 
of  Ohristian  Doctrine 

Cardinal  Newman's  Essays, 
CMtical  and  UistorioaL  3 
voli. 

Cardinal  Newman's  The 
Ariani  of  the  Fourth  Oeu- 
tory 

Cardinal  Newman's  Verses 

on  Various  Occasions 

Cardinal   Newman's  Two 

Essays     on    Biblical     and 
Bocledastical  Miracles 

Cardinal  Newman's  Paro- 
chial and  Plain  (Sermons. 
8  vols. each 

Cardinal   Newman's  Dis- 

cussions  and  Arguments  on 
Various  Snl^ects    . . 

Cardinal    Newman's    An 

Essay     in     Aid     of     the 
G  rammar  of  Ass  ent 

She :  a  History  of  Adventure. 
By  H.  Rider  Haggard.  With 
32  Illustrations 

Allan  Quatermain.    By  H. 

Itider  Haggard.     With  20 
Illustrations 

Colonel  Quaritch,  V.C. :  a 

Tale  ot  Country  Life.    By 
H.  Bider  Haggu-d  . . 

Cleopatra.  By  H.  Rider 
Haggard.    29  Illustrations 

Mieah  Clarke :  his  statement. 
A  Tale  of  Monmouth's  Re- 
bellion. By  A.  Conan  Doyle. 

Petland  Revisited.    By  the 

Rev.  J.  ti.  Wood.    With  33 
Illustrations 

Strange  Dwellings :  a  De- 
scription of  the  Habitations 
of  Animals.  By  the  Rev. 
J.  G.Wood.  WitheOlUus- 
trationa        3  6 
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Out  of  Doors  :  Original  Ar- 
ticlee  on  Practical  Natural 
History.  By  the  Bev.  J.  Q. 
Wood.  With  11  ninstra- 
tlons 3 


Familiar  History  of  Birds. 

By  the  late  Ed  ward  Stanley, 
D.D.  Lord  Bishop  of  Nor- 
wich.   With  160  Woodcuts    3 

Rifle  and  Hound  in  Ceylon. 

By  air  ti.  W.  Baker.  With 
6  HlnstratiQns        ..        ..8 
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Eight  Tears  in  Ceylon,   By 

Sir  S.  W.  Baker.  With  6 
Illustrations .3  6 

Memoirs  of  Hajor-General 

Sir  Henry  Havelook,  K.C.i5. 

By  John  Olark  Karshman.    3  6 

Visits  to  Remarkable  Places: 

ByWiWiun  Hewitt.  With 
80  niustrations        ..        ..8 

Field  and  Hedgerow.  Last 
Essays  of  Richard  Jefferies. 
With  Portrait         ..        ..3 

Story  of  Creation :  a  Plain 
Account  or  Evolution.  By 
Edward  Olodd.  With  77 
Illustrations 3  6 

Life  of  the  Duke  of  Wel- 
lington. By  the  Kev.  G.  R. 
Gleig,M.A.    With  Portrait    3   6 

History   of    the    Romans 

under  the  Empire.  By  the 
Very  Rev.  Charles  Meri vale, 
D.C.L.  Dean  of  Ely.    8  vols. 

each    3   6 

Short  Studies  on  Great 
Huhjeccs.  By  James  A. 
Froude.    4  vols.      ..     each    3  6 

Csesar :  a  Sketch.    By  James 

A.  Eroude 3  6 

Thomas  Carlyle :  a  History 
of    his    Life.     By    J.    A. 
Froude,  MA. 
1795-1836.    2  vols.     ..         ..7 
1834-1881.    2  vote 7 
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